
£. .~~ rr . j jMT Records'

Olin Corporation
Wilmington, Massachusetts Facility

? " • ; • ' " • • • K ' :
i I'.-.;;:

SDMS DocID 282309

Supplemental Phase II Report
Volume VII —— —

June 1997

Prepared by:

ASH Qeomega Mpr, SMTH
c : ... e : i k̂..̂  ^̂ ^̂ ••1 &VWflCWWBV7>ti SeHVTCeS TC/~LJMni /-vrtV m-lOCt-lDA-riClMEnvironmental Service., Inc. ~ | enwWMUBWW. semwes TECHNOLOGY CORPORATION



Olin
Corporation

Wilmington, MA

Supplemental
Phase II Report

5= Volume VII ==

June 1997

i Prepared by:-

ABB Environmental Services, Inc.

*Geomega

*PTI Environmental Services

*Smith TechnoJorw Corporation



Q.
X"

07



APPENDIX R

PHASE II - HUMAN HEALTH RISK ASSESSMENT



PHASE II - HUMAN HEALTH RISK ASSESSMENT
RELEASE TRACKING NO. 3-0471

OLIN CORPORATION
51 EAMES STREET
WILMINGTON, MA

JUNE 1997



PHASE II HUMAN HEALTH RISK ASSESSMENT
RELEASE TRACKING NO. 3-0471

51 EAMES STREET
WILMINGTON, MA

PREPARED FOR:

OLIN CORPORATION

PREPARED BY:

ABB ENVIRONMENTAL SERVICES, INC.
107AUDUBONROAD

WAKEFIELD, MASSACHUSETTS 01880

07331.08

JUNE 1997



PHASE H HUMAN HEALTH RISK ASSESSMENT
RELEASE TRACKING NO. 3-0471

51 EAMES STREET
WILMINGTON, MA

TABLE OF CONTENTS

Section Title Page No.

PHASE H HUMAN HEALTH RISK ASSESSMENT
RELEASE TRACKING NO. 3-0471

51 EAMES STREET
WILMINGTON, MA

TABLE OF CONTENTS

Section Title Page No.

1.0 INTRODUCTION 1-1
1.1 DESCRIPTION OF RISK ANALYSIS AND RISK MANAGEMENT 1-1
1.2 PURPOSE 1-2
1.3 REGULATORY CONTEXT AND REQUIREMENTS 1-2
1.4 IDENTIFICATION OF CURRENT AND REASONABLY FORESEEABLE

USES OF THE SITE AND SURROUNDING ENVIRONMENT 1-3
1.5 CONCEPTUAL SITE MODEL 1-5
1.6 SELECTION OF METHOD FOR CONDUCTING THIS RISK ASSESSMENTl-7

2. 0 HAZARD IDENTIFICATION 2-1
2.1 IDENTIFICATION OF THE EXTENT OF RELEASE OF OHM 2-1
2.2 PRESENTATION OF ANALYTICAL DATA 2-2

2.2.1 Surface Soil 2-2
2.2.2 Subsurface Soil 2-4
2.2.3 Groundwater 2-5
2.2.4 Surface Water 2-7
2.2.5 Sediment 2-8

2.3 SELECTION OF OIL OR HAZARDOUS MATERIALS OF POTENTIAL
CONCERN (OHMPC) 2-9
2.3.1 Surface and Subsurface Soil 2-12
2.3.2 Groundwater 2-12
2.3.3 Surface Water 2-13

ABB Environmental Services, Inc.

P:\OLIN\WILMINGT\HHRA2\TEXT96\SEC 1&2.DOC 7331.08



PHASE H HUMAN HEALTH RISK ASSESSMENT
RELEASE TRACKING NO. 3-0471

51 EAMES STREET
WILMINGTON, MA

TABLE OF CONTENTS

Section Title Page No.

2.3.4 Sediment 2-13
2.4 DESCRIPTIVE TOXICITY SUMMARIES FOR OHM OF POTENTIAL

CONCERN 2-13

3. 0 DOSE-RESPONSE ASSESSMENT 3-1
3.1 DOSE-RESPONSE ASSESSMENT FOR CARCINOGENIC EFFECTS 3-1
3.2 DOSE-RESPONSE ASSESSMENT FOR NONCARCINOGENIC EFFECTS3-3
3.3 SOURCES OF DOSE-RESPONSE VALUES 3-5

4. 0 EXPOSURE ASSESSMENT 4-1
4.1 IDENTIFICATION OF POTENTIAL HUMAN RECEPTORS, EXPOSURE

POINTS, AND EXPOSURE ROUTES 4-1
4.1.1 Description of Current Site Use 4-1
4.1.2 Description of Foreseeable Future She Use 4-2
4.1.3 Identification of Potential Human Receptors 4-8

4.1.3.1 Soil and Groundwater Categorization 4-9
4.1.4 Identification of Exposure Points and Exposure Routes 4-13

4.1.4.1 Surface Soil 4-14
4.1.4.2 Subsurface Soil 4-15
4.1.4.3 Groundwater 4-15
4.1.4.4 Surface Water 4-17
4.1.4.5 Sediment 4-17
4.1.4.6 Air-Inhalation of Vapors 4-18

4.2 DEVELOPMENT OF EXPOSURE PROFILES 4-19
4.2.1 Current Use Exposure Profiles 4-19

4.2.1.1 Neighborhood Resident 4-19
4.2.1.2 On-property Worker 4-20
4.2.1.3 Off-property Worker 4-20
4.2.1.4 Utility Worker 4-21

4.2.2 Future Use Exposure Profiles 4-22
4.2.2.1 Construction Worker 4-22
4.2.2.2 Neighborhood Resident 4-23

ABB Environmental Services, Inc.

P:\OLIN\WILMINGT\HHRA2\TEXT96\SEC1&2.DC)C 7331.08

ii



PHASE H HUMAN HEALTH RISK ASSESSMENT
RELEASE TRACKING NO. 3-0471

51 EAMES STREET
WILMINGTON, MA

TABLE OF CONTENTS

Section Title Page No.

4.2.2.3 On-Property Full-Time, Long-Term Industrial Workers 4-23
4.3 IDENTinCATION/ESTIMATION OF EXPOSURE POINT

CONCENTRATIONS 4-24
4.3.1 Measured Exposure Point Concentrations 4-30
4.3.2 Modeled Exposure Point Concentrations 4-31

4.3.2.1 Indoor Air 4-31
4.3.2.2 Fugitive Dust 4-32
4.3.2.3 Wilmington Town Water Supply 4-32

4.4 ESTIMATION OF AVERAGE DAILY DOSES (ADDS) 4-37
4.4.1 Soil and Sediment Exposures 4-38
4.4.2 Groundwater Exposures 4-39
4.4.3 Surface Water Exposures 4-41
4.4.4 Sediment Exposures 4-42
4.4.5 Inhalation Exposures 4-43

4.5 ADJUSTMENTS FOR ABSORPTION EFFICIENCY 4-44
4.6 PERMEABILITY CONSTANTS FOR DERMAL EXPOSURE TO WATER4-45

5. 0 RISK CHARACTERIZATION 5-1
5.1 CUMULATIVE RECEPTOR RISKS 5-1

5.1.1 Cumulative Receptor Cancer Risk 5-1
5.1.2 Cumulative Receptor Non Cancer Risk 5-3
5.1.3 Comparison of Exposure Point Concentrations to Applicable and Suitably

Analogous Standards 5-4
5.2 RISK CHARACTERIZATION RESULTS 5-5

5.2.1 Cumulative Receptor Cancer Risk and Non Cancer Risk 5-5
5.2.1.1 Current Land Use 5-5
5.2.1.2 Potential Future Use 5-6

5.2.2 Comparison to Applicable or Suitably Analogous Public Health Standards5-7

6. 0 CHARACTERIZATION OF RISK OF HARM TO SAFETY AND PUBLIC
WELFARE 6-1

ABB Environmental Services, Inc.

P.\OLIN\WILMINGT\HHRA2\TEXT96\SEC1&2.DOC 7331.08

iii



PHASE H HUMAN HEALTH RISK ASSESSMENT
RELEASE TRACKING NO. 3-0471

51 EAMES STREET
WILMINGTON, MA

TABLE OF CONTENTS

Section Title Page No.

7. 0 UNCERTAINTY ANALYSIS 7-1

8.0 CONCLUSIONS 8-1

REFERENCES R-l

ATTACHMENTS:

1 Analytical Data Used in the Human Health Risk Assessment
2 Characterization of Background Conditions
3 Activity and Use Limitations
4 Dose-Response Data and Relative Absorption Factors
5 Exposure Assessment Modeling
6 Suffice Soil Risk Calculation Spreadsheets
7 Subsurface Soil Risk Calculation Spreadsheets
8 Groundwater Risk Calculation Spreadsheets
9 Surface Water Risk Calculation Spreadsheets
10 Sediment Risk Calculation Spreadsheets

ABB Environmental Services* Inc.

P:VOLIN\WILMINGT\HHRA2\TEXT96\SEC1&2.DOC 7331.08

iv



PHASE H HUMAN HEALTH RISK ASSESSMENT
RELEASE TRACKING NO. 3-0471

51 EAMES STREET
WILMINGTON, MA

TABLE OF CONTENTS

List Of Figures

Figure Tide

1 Property Location Map
2 Site Features Map
3 Surface Soil Sample Locations
4 Soil/Surface Water/Sediment Background Sample Locations
5 Subsurface Soil Sample Locations
6 Groundwater Sample Locations
7 Groundwater Background Sample Locations
8 Surface Water Sample Locations
9 Sediment Sample Locations
10 Location of Limitation with Respect to Groundwater
11 Location of Downgradient Property Status Properties
12 Location of Activity and Use Limitation
13 MCP Soil Classification
14 MCP Groundwater Classification
15 Surface Soil Exposure Points
16 Subsurface Soil Exposure Points
17 Non-Zone n Groundwater Exposure Points
18 Zone n Groundwater Exposure Points
19 Surface Water Exposure Points-Future Land Use-Historical Data
20 Surface Water Exposure Points-Current Land Use-Historical Data
21 Surface Water Exposure Points-Future Land Use-1995 Analytical Data
22 Sediment Exposure Points-Future Land Use
23 Sediment Exposure Points-Current Land Use

ABB Environmental Services, Inc.

P:VOIJN\WILMINGT\HHRA2\TEXT96\SEC1&2.DOC 7331.08



PHASE H HUMAN HEALTH RISK ASSESSMENT
RELEASE TRACKING NO. 3-0471

51 EAMES STREET
WILMINGTON, MA

TABLE OF CONTENTS

List Of Tables

Table Title

1 Identification Of Human Health Ohm Of Concern - Surface Soil
2 Identification Of Human Health Ohm Of Concern - Subsurface Soil
3 Identification Of Human Health Ohm Of Concern - Non-Zone n Groundwater
4 Identification Of Human Health Ohm Of Concern - Zone II Groundwater
5 Identification Of Human Health Ohm Of Concern - Surface Water (Historical

Data)
6 Identification Of Human Health Ohm Of Concern • Surface Water (Recent Data)
7 Identification Of Human Health Ohm Of Concern - Sediment
8 Potential Exposure Pathways
9 Identification Of Potential Hot Spots - Surface Soil
10 Identification Of Potential Hot Spots - Subsurface Soil
11 Identification Of Potential Hot Spots - Non-Zone n Groundwater
12 Identification Of Potential Hot Spots - Zone n Groundwater
13 Identification Of Potential Hot Spots - Surface Water
14 Identification Of Potential Hot Spots - Sediment
15 Confirmed Hot Spots
16 Exposure Points
17 Exposure Profiles
18 Surface Sofl Exposure Point Concentrations - Area 8 Hot Spot
19 Surface Sofl Exposure Point Concentrations - Drum Area A Hot Spot
20 Surface Sofl Exposure Point Concentrations - Lake Poly Hot Spot
21 Surface Sofl Exposure Point Concentrations - Area Without Buildings (Excluding

Hot Spots And Sulfate Landfill)
22 Surface Sofl Exposure Point Concentrations - Sulfate Landfill
23 Surface Sofl Exposure Point Concentrations - SWMU 27 Hot Spot

ABB Environmental Services, Inc.

P:\OIJ^WII>nNGT\HHRA2\TEXT96\S!ECl&2.DOC 7331.08

VI



PHASE H HUMAN HEALTH RISK ASSESSMENT
RELEASE TRACKING NO. 3-0471

51 EAMES STREET
WILMINGTON, MA

TABLE OF CONTENTS

List Of Tables (Continued)

Table Title

24 Surface Soil Exposure Point Concentrations - SWMU 30 Hot Spot
25 Surface Soil Exposure Point Concentrations - SWMU 33 Hot Spot
26 Surface Soil Exposure Point Concentrations - Area With Buildings (Excluding Hot

Spots)
27 Summary Surface Soil Exposure Point Concentrations - Current And Future Land

Use
28 Subsurface Soil Exposure Point Concentrations - Lake Poly Hot Spot
29 Subsurface Soil Exposure Point Concentrations - Drum Area B Hot Spot
30 Subsurface Soil Exposure Point Concentrations - Drum Area A Hot Spot
31 Subsurface Soil Exposure Point Concentrations - Former Lagoon Area Hot Spot
32 Subsurface Soil Exposure Point Concentrations - Plant B Area Hot Spot
33 Subsurface Soil Exposure Point Concentrations - Sulfate Landfill
34 Subsurface Soil Exposure Point Concentrations - She Area (Excluding Hot Spots

and Sulfate Landfill)
35 Summary Subsurface Soil Exposure Point Concentrations - Future Land Use
36 Current Shallow Groundwater Exposure Point Concentrations for the Vapor

Intrusion Model
37 Non-Zone n Groundwater Exposure Point Concentrations, Shallow Groundwater

Hot Spot
38 Non-Zone n Groundwater Exposure Point Concentrations, Dense Layer Hot Spot
39 Non-Zone n Groundwater Exposure Point Concentrations, Groundwater

Excluding Hot Spots
40 Zone n Groundwater Exposure Point Concentrations, Plant B Hot Spot
41 Zone n Groundwater Exposure Point Concentrations, Dense Layer Hot Spot
42 Zone n Groundwater Exposure Point Concentrations, Groundwater Excluding

Hot Spots
43 Groundwater Exposure Point Concentrations, Altron Wells Process Water

(Groundwater), Current Land Use

ABB Environmental Services, Inc.

P:\OUN\WHJvONGT\HHRA2\TEXT96\SEC 1&2.DOC 7331.08

vii



PHASE H HUMAN HEALTH RISK ASSESSMENT
RELEASE TRACKING NO. 3-0471

51 EAMES STREET
WILMINGTON, MA

TABLE OF CONTENTS

List Of Tables (Continued)

Table Title

44 Zone n Groundwater Exposure Point Concentrations, Town Wells - Current
Conditions, Untreated Water

45 Zone n Groundwater Exposure Point Concentrations, Town Wells - Current
Conditions, Treated Water

46 Zone n Groundwater Exposure Point Concentrations, Town Wells - Future
Conditions, Scenario: All Wells Pumping - Wet Season

47 Zone n Groundwater Exposure Point Concentrations, Town Wells - Future
Conditions, Scenario: All Wells Pumping - Dry Season

48 Zone n Groundwater Exposure Point Concentrations, Town Wells - Future
Conditions, Scenario: Butters Row #1 Pumping - Wet Season

49 Zone n Groundwater Exposure Point Concentrations, Town Wells - Future
Conditions, Scenario: Butters Row #1 Pumping - Dry Season

50 Surface Water Exposure Point Concentrations - East Ditch, Current Land Use
(Historical Data)

51 Surface Water Exposure Point Concentrations - On-She Ditch, Current Land Use
(Historical Data)

52 Surface Water Exposure Point Concentrations - West Ditch Off-Site, Current
Land Use (Historical Data)

53 Surface Water Exposure Point Concentrations - East Ditch, Current Land Use
(Recent Data)

54 Surface Water Exposure Point Concentrations - On-She Ditch, Current Land Use
(Recent Data)

55 Surface Water Exposure Point Concentrations - West Ditch Off-Site, Current
Land Use (Recent Data)

56 Surface Water Exposure Point Concentrations - Hot Spot, Future Land Use
(Historical Data)

57 Surface Water Exposure Point Concentrations - Non-Hot Spot, Future Land Use
(Historical Data)

ABB Environmental Services, Inc.

P:\OLIN\WILMINGT\HHRA2\TEXT96\SEC 1&2.DOC 7331.08

viii



PHASE n HUMAN HEALTH RISK ASSESSMENT
RELEASE TRACKING NO. 3-0471

51 EAMES STREET
WILMINGTON, MA

TABLE OF CONTENTS

List Of Tables (Continued)

Table Tide

58 Summary Surface Water Exposure Point Concentrations, Future Land Use
(Historical Data)

59 Sediment Exposure Point Concentrations - East Ditch, Current Land Use
60 Sediment Exposure Point Concentrations - On-Site Ditch, Current Land Use
61 Sediment Exposure Point Concentrations - West Ditch Off-Site, Current Land Use
62 Sediment Exposure Point Concentrations - Hot Spot, Future Land Use
63 Sediment Exposure Point Concentrations - Non-Hot Spot, Future Land Use
64 Summary Sediment Exposure Point Concentrations - Future Land Use
65 Summary Of Human Health Risks For Current Land Use
66 Summary Of Human Health Risks For Future Land Use
67 Comparison Of Zone H Groundwater EPCs To UCLs And MCLs, Plant B Hot

Spot
68 Comparison Of Zone n Groundwater EPCs to UCLs and MCLs, Zone n

Groundwater (Including Dense Layer Hot Spot)
69 Comparison Of Zone H Groundwater EPCs to UCLs and MCLs, Town Wells -

Future Conditions, Scenario: All Wells Pumping - Wet Season
70 Comparison Of Zone H Groundwater EPCs to UCLs and MCLs, Town Wells -

Future Conditions, Scenario: All Wells Pumping - Dry Season
71 Comparison Of Zone H Groundwater EPCs to UCLs and MCLs, Town Wells -

Future Conditions, Scenario: Butters Row #1 Pumping - Wet Season
72 Comparison Of Zone H Groundwater EPCs to UCLs and MCLs, Town Wells -

Future Conditions, Scenario: Butters Row #1 Pumping - Dry Season

73 Comparison Of Surface Soil EPCs To UCLs - Area 8 Hot Spot
74 Comparison Of Surface Soil EPCs To UCLs - Drum Area A Hot Spot
75 Comparison Of Surface Soil EPCs To UCLs - Lake Poly Hot Spot
76 Comparison Of Surface Soil EPCs To UCLs - Area Without Buildings, (Excluding

Hot Spots And Sulfate Landfill)
77 Comparison Of Surface Soil EPCs To UCLs - Sulfate Landfill

ABB Environmental Services, Inc.

P.\OUN\WILMINGTHHRA2\TEXr9©SECl&a.DOC 733 V08

ix



PHASE n HUMAN HEALTH RISK ASSESSMENT
RELEASE TRACKING NO. 3-0471

51 EAMES STREET
WILMINGTON, MA

TABLE OF CONTENTS

List Of Tables (Continued)

Table Title

78 Comparison Of Surface Soil EPCs To UCLs - SWMU 27 Hot Spot
79 Comparison Of Surface Soil EPCs To UCLs - SWMU 30 Hot Spot
80 Comparison Of Surface Soil EPCs To UCLs - SWMU 33 Hot Spot
81 Comparison Of Surface Soil EPCs To UCLs - Area With Buildings, (Excluding

Hot Spots)
82 Comparison Of Subsurface Soil EPCs To UCLs - Lake Poty Hot Spot
83 Comparison Of Subsurface Soil EPCs To UCLs - Drum Area B Hot Spot
84 Comparison Of Subsurface Soil EPCs To UCLs - Drum Area A Hot Spot
85 Comparison Of Subsurface Soil EPCs To UCLs - Former Lagoon Area Hot Spot
86 Comparison Of Subsurface Soil EPCs To UCLs - Plant B Area Hot Spot
87 Comparison Of Subsurface Soil EPCs To UCLs - Sulfate Landfill
88 Comparison Of Subsurface Soil EPCs To UCLs - She Area, (Excluding Hot Spots

And Sulfate Landfill)
89 Comparison Of Non-Zone H Groundwater EPCs To UCLs, Shallow Groundwater

Hot Spot
90 Comparison Of Non-Zone n Groundwater EPCs To UCLs, Dense Layer Hot Spot
91 Comparison Of Non-Zone n Groundwater EPCs To UCLs, Groundwater

Excluding Hot Spots
92 Potential Sources of Human Health Risk Evaluation Uncertainty

ABB Environmental Services, Inc.

P:\OLIN\WILMINGT\HHRA2\TEXT96\SEC1&2.DOC 7331.08



ACRONYM LIST

AC
ACGIH
ADD
ADD,
ADD.
AF
AP
ATC
ATSDR
AUL
bgs
BW
CAEPA
CPC
CRA
CRCR
CSF
EF
ELCR
EP
EPC
ERC
GIS
GRI
HEAST
HI
IR
kg
LADD
LOAEL
LSP
MADEP
MCL
MCP
MF

Mg
mg
MIBK
MMCL
MRL
MWRA
NCEA

Average concentration
American Conference of Governmental Industrial Hygienists
Average daily dose
Average daily dose, acute
Average daily dose, subchronic
Adherence factor
Averaging period
Available threshold concentration
Agency for Toxic Substance and Disease registry
Activity and Use Limitation
Below ground surface
Body weight
California Environmental Protection Agency
Contaminant of potential concern
Conestoga-Rovers & Associates •»
Cumulative receptor cancer risk
Cancer slope factor
Exposure frequency
Estimated lifetime cancer risk
Exposure period
Exposure point concentration
Environmental Risk Characterization
Geographic information system
Gas Research Institute
Health effect assessment summary table
Hazard index
Ingestion rate
Kilograms
Lifetime average dairy dose
Lowest observed adverse effect level
Licensed Site Professional
Massachusetts Department of Environmental Protection
Maximum Contaminant Level
Massachusetts Contingency Plan
Modifying factor
Micrograms
Milligrams
Methyl isobutyl ketone
Massachusetts Maximum Contaminant Level
Minimum risk level
Massachusetts Water Resources Authority
National Center for Environmental Assessment

p:/olin/wilmingt/hhra2/acrolist 7331.08



ACRONYM LIST

NCP National Contingency Plan
NH3 Ammonia
NH/ Ammonium ion
NOAEL No observed adverse effect level
NPDES National Pollutant Discharge Elimination System
NPI National Potychemical Company
NRC National Research Council
OHM Oil or hazardous material
OHMPC Oil or hazardous materials of potential concern
PAH Fob/cyclic aromatic hydrocarbons
PCB Porychloronated biphenyl
PWS PubHc water supply
QA Quality assurance
QC Quality control
RA Risk assessment
RAF Relative absorption factor
RFC Reference concentration
RFD Reference dose
RPF Relative potency factor
SA Surface area
SF Slope factor
SMCL Secondary Maximum Contaminant Level
SQL Sample quantitation limit
SVOC Semi-volatile organic compound
SWMU Solid Waste Management Unit
TCL/TAL Target Compound List/Target Anaryte List
TEL Threshold effect level
UCL Upper concentration limit
UF Uncertainty factor
UR Unit risk
URAM Utility related abatement measures
USEPA United States Environmental Protection Agency
VOC Volatile organic compound
VR Respiration rate

p:/olin/wilmingt/hhra2/acrolist 7331.08



CO
m
o



SECTION 1

1.0 INTRODUCTION

Olin Corporation (Olin) has conducted a Phase n Human Heahh Risk Assessment (RA) for the
disposal site at the former manufacturing facility location at 51 Eames Street in Wilmington,
Massachusetts. This site (RTN: 3-0471) is a Tier IA disposal she under the Massachusetts
Contingency Plan (MCP, 310 CMR 40.0000). This RA is prepared in accordance with the
MCP (310 CMR 40.0900) and the "Scope of Work, Human Health Risk Assessment, Olin
Corporation Wilmington Facility, DEP RTN: 3-0471" dated April 1996 (ABB-ES, 1996a)
which was reviewed and conditionally approved by Massachusetts Department of
Environmental Protection (MADEP, 1996a; 1996b). This RA is also in substantial compliance
with the National Contingency Plan (NCP, 1990).

This RA uses the information compiled during a Phase n Comprehensive Site Assessment
(CSA) performed by Conestoga-Rovers & Associates (CRA) for Olin Corporation
(CRA,1993), the Supplemental Phase n Comprehensive Site Investigation performed by Smith
Technology, Inc. (Smith, 1997), the previously conducted Public Health Risk Assessment
(ABB-ES, 1993), and the MADEP's comments on the previous risk assessment (MADEP,
1995c). to assess the public health risks posed by contaminants detected at or having migrated
from the Wilmington Facility. It is necessary to have access to the Supplemental Phase n
Comprehensive She Investigation in order to access referenced information within this risk
assessment report. The primary goal of this risk assessment is to estimate the potential for
adverse health effects to people who may be exposed to chemicals associated with the disposal
she, and the potential for impacts to safety and public welfare. Risks to the environment are
addressed in a separate document.

1.1 DESCRIPTION OF RISK ANALYSIS AND RISK MANAGEMENT

The risk analysis process can be divided into two components: risk assessment and risk
management. The National Research Council (NRC, 1983) defines these as follows: "Risk
assessment is the use of the factual base to define the health effects of exposure to individuals
or populations to hazardous materials and situations. Risk management is the process of
weighing policy alternatives and selecting the most appropriate action, integrating the results
of risk assessment -with engineering data and -with social economic and political concerns to
reach a decision". It is important that these two processes remain separate and distinct so that
the science of risk assessment is separate from the policy of risk management.

ABB Environmental Services, Inc.
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SECTION 1

This document primarily addresses the process of risk assessment Risk management is used
only in the context of determining whether the levels of risk calculated in the risk assessment
are "significant". Hie determination of significance is made by comparison of estimated
Cumulative Receptor Site Risks to the Cumulative Receptor She Risk Limits contained in the
regulations and by comparison of exposure point concentrations to potentially applicable or
suitably analogous standards. If significant risks are identified, then additional response actions
wfll be required to achieve or maintain either a permanent or temporary solution. Appropriate
solutions win be developed and described in Phase m - Development of Remedial Response
Alternatives and the Final Remediation Action Plan.

The risk assessment process can be divided into five steps: hazard identification, dose-response
assessment, exposure assessment, and risk characterization and uncertainty analysis. The
hazard identification determines what substances are present at a site, whether a substance
causes adverse effects, and identifies those effects. Hie dose response assessment describes
the relationship between the level of exposure and the likelihood and/or severity of an adverse
effect. The exposure assessment identifies potential routes of exposure; characterizes the
populations exposed; and determines the frequency, duration, and extent of exposure. The last
step, risk characterization, combines the information from the previous three steps to
describe the type (e.g., carcinogenic and non-carcinogenic) and magnitude of risks to the
exposed populations. It also identifies the uncertainty in the characterization of risks. Each of
these steps is described in later sections of this document.

1.2 PURPOSE

The purpose of this document is to present a human health risk assessment for the Olin
Wilmington site. This risk assessment will determine whether exposure to oil and hazardous
materials (OHM) present at and migrating from the Wilmington Facility present a "significant"
risk to human health, safety, and public welfare, and the results of the risk assessment wfll be
used in determining the need for response actions to meet the requirements of the MCP.

1.3 REGULATORY CONTEXT AND REQUIREMENTS

This RA was prepared consistent with the MCP promulgated under Chapter 2 IE on
Octobers, 1988 (310 CMR 40.0000) and amended through February 28, 1997, and is in
substantial compliance with the NCP, March 8, 1990, as amended (40 CFR 300); the
"Guidance for Disposal Site Risk Characterization" (MADEP, 1995a); and, the "Risk

ABB Environmental Services, Inc.
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SECTION 1

Assessment Shortform Residential Scenario" (MADEP, 1992). Supplemental guidance was
provided by "Risk Assessment Guidance for Superfimd, Volume I, Human Health Evaluation
Manual (Part A), Interim final" (USEPA, 1989) and the "Human Health Evaluation Manual,
Supplemental Guidance: Standard Default Exposure Factors" (USEPA, 1991). ITiis risk
assessment is consistent with the Scope of Work, Human Health Risk Assessment, Olin
Corporation Wilmington Facility, DEP RTN: 3-0471, April 1996 (ABB-ES, 1996a) that was
submitted to the MADEP. The MADEP provided Conditional Approval of that scope of work
in a letter on May 16, 1996 (MADEP, 1996a) and Approval of Supplemental Sampling for
Risk Assessments (MADEP, 1996b).

1.4 IDENTIFICATION OF CURRENT AND REASONABLY FORESEEABLE
USES OF THE SITE AND SURROUNDING ENVIRONMENT

The Wilmington Facility (Facility), located at 51 Eames Street, Wilmington,
Massachusetts (Figure 1), is currently owned by Olin Chemical Corporation. The
following brief description of the Facility was taken from the Phase n report (CRA, 1993).
The 53-acre Faculty is a former chemical manufacturing plant. The Facility is located in a
heavily industrialized area. Located to the east, west, and north of the Facility are heavy
and/or light industries; to the south is the old Wobum Town Dump. The Facility was
owned by National Porychemical Company, Inc. (NPI) from its construction in 1953 until
1959. In about 1959, NPI was transferred to American Biltrite Rubber which operated
NPI until 1964. Stepan Chemical Company acquired NPI and the plant in 1968 and
merged NPI into Stepan in 1971. Olin purchased the plant in 1980 and closed it in
September, 1986. Types of chemicals produced included chemical blowing agents,
stabilizers, antioxidants, and other specialty chemicals for the rubber and plastics industry.

Figure 2 presents the she features at the Olin Facility. Prior to 1970, liquid waste generated by
the Facility was diverted into a series of three acid pits and two unlined East and West Phs or
into the "Lake Poly Liquid Waste Disposal Area", which is located along the western boundary
of the facility. In 1970, two polyvinyl chloride (PVC)-lined lagoons were constructed over the
existing acid pits. Sulfate-bearing liquid waste was mixed with calcium hydroxide shiny to
form a sludge that was disposed of in the lagoons. Solids from the lagoons were dredged
periodically and were landfifled in the Sulfate Landfill in the southwest corner of the facility.
OHn excavated Lagoon I in 1981 and Lagoon n in 1983 and relined them. In 1986, the lagoon
system was drained, solids were dredged, liners removed, and the lagoons were covered with
fin and abandoned The dredged materials were disposed of in the Sulfate Landfill and closure
activities were completed in approximately 1988.

ABB Environmental Services, Inc.
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SECTION 1

Another potential source of OHM release is the "Plant B" area in the northeast portion of the
Facility. Materials allegedly spilled in the area include di-isobutylene (trimethyipentenes),
diphenylamine, bis-2-ethylhexylphthalate, processing oil, dioctytphthalate, diocytidiphenyl-
amine, and fuel ofl. When Olin purchased the Facility in 1980, the Plant B tank farm sat on
grade with no perimeter dike or spin containment system. Ofin removed soils for off-site
disposal and installed a secondary containment system consisting of a concrete base slab and
perimeter curbing. Subsequently, Ofin has installed extraction wells to provide hydraulic
containment of a non-aqueous phase processing ofl and to extract contaminated groundwater.
The extracted groundwater is currently treated by hypochlorination to remove ammonia, pH
adjustment to precipitate iron, and with granular activated charcoal to remove organics. Hie
treated groundwater is discharged to the On-property West Ditch through a National Pollution
Discharge Elimination System (NPDES>permitted outfaD.

Hie Facility is currently not being used for manufacturing purposes. However, there are a
small number of employees working at the Facility. Access to the site property is limited by an
eight-foot-high chain-fink fence that is locked when the Facility is unattended. A network of
ditches intersect the property (Figure 2). The South Ditch begins beyond the fence to the west
of the Facility and continues in an eastward direction, joining the West Ditch within the
property boundary. A small pond, which was historically connected to the South Ditch, is also
located on the Facility. The South Ditch discharges to the East Ditch, which flows south along
the eastern border of the Facility. The East Ditch, which receives discharge of groundwater
from the property, flows south to Halls Brook, which in turn flows into the Aberjona River.

The closest residential properties to the Facility are located beyond the bordering industrial
properties, on Border and Cook Avenues, about one-quarter mfle to the southwest of the
Facility perimeter. Some residences on Border and Cook Avenues have private wells. These
wells are not hydrologjcaHy connected to groundwater migrating from the Facility (Smith,
1997). Some of the residences to the west on Main Street formerly had private wells, but these
houses are now connected to the Wflmington PubHc Water Supply (PWS). Afl private
drinking water wells have been abandoned, and Limitations with Respect to Groundwater are
currently in place or are expected to be in place in the near future, as temporary risk reduction
measures to prevent the construction of new wells at those properties. The abandoned wells
have been previously tested and no chemicals have been detected at levels that exceed USEPA
Maximum Contaminant Levels (MCLs). A small number of homes are also located to the
northeast of the Facility at the intersection of Eames and Woburn Streets. These homes are
also separated from the Facility by large neighboring industrial facilities. No private wells were
identified to the east of the site and in the northern portion of Wobum (CRA, 1993).
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Akron Corporation, located approximately 500 feet west of the Facility, currently has two
wells in operation that are pumped at approximately 180,000 gallons per day (Personal
Communication, 1997). The groundwater is used in Akron's manufacturing process. The
water is then discharged to the Massachusetts Water Resources Authority (MWRA) sewer
system.

No specific populations of sensitive receptors were identified within a one-half-mile radius of
the Facffiry. There are no schools, hospitals, or nursing homes in this area. Five public water
supply wells for the Town of Wilmington are located approximately one-half mile to the
northwest. Groundwater in the northeast portion of the Facility (Plant B area) is currently
intercepted by a pump-and-treat containment system. If the system were not in operation,
groundwater would discharge to the East Ditch. For this assessment, the containment system
is considered an ongoing risk reduction measure that will continue to operate until there is no
longer a threat of release of OHM or until other permanent remedial measures are undertaken
to eliminate the threat of release. Per 310 CMR 40.0923(5), the conclusions of this assessment
relative to the threat of release from the subsurface in the area of Plant B are valid as long as
this temporary risk reduction measure is maintained and/or future remedial actions eliminate the
threat of release. In the future, the Facility may again be put to industrial use. An Activity Use
and Limitation (AUL) win ensure that this future use scenario of the Facility property win be
maintained and that residential use of the property win not occur. The industrialized nature of
the surrounding area is expected to remain essentially the same.

1.5 CONCEPTUAL SITE MODEL

Based on previous investigations of releases of OHM and the fate and transport of OHM at the
site and in the surrounding environment, a conceptual site model has been developed
Historically, prior to Oik's purchase of the property, processing waste materials including
dense, acidic chromium-containing liquid waste were disposed on the land surface in the former
acid pits and Lake Poly Liquid Waste Disposal area.

The conceptual site model identifies potential source areas from which OHM may have been
released and also identifies the migration pathways through which OHM may have been
transported and/or translocated to other environmental media. As identified in Section 1.3 of
the Supplemental Phase n Report, there are six major sources or reservoirs of released OHM:
the Lake Poly Liquid Waste Disposal Area and the other unlined pits; the dense layer of
inorganics at the base of the aquifer; the surface water drainage ditch system; the Plant B
Production Area and Tank Farm; the Drum Disposal Areas; and the Sulfate Landfill These
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sources/reservoirs (except the dense layer) are shown in Figure 2. Each of these areas is
described in detail in Section 1.3 of the Supplemental Phase n Report.

The liquid waste disposed in the Lake Poly Liquid Waste Disposal Area and the unlined pits
contained chromium, sulfuric acid, sodium chloride, sodium sulfate, and other inorganic and
organic constituents. These dense, acidic wastes penetrated the soil surface and migrated
vertically through the subsurface soil and through the groundwater until they contacted the
bedrock surface. Hie dense, acidic chromium-containing liquid flowed along the bedrock
surface predominantly to the west, and to a lesser extent to the east and south. It also appears
the dense, acidic chromium-containing waste was released from the Lake Poly Liquid Waste
Disposal Area to the On-property West Ditch.

The environmental investigations conducted to date indicate that soils in the Lake Poly Liquid
Waste Disposal Area contain substantial concentrations of chromium, N-mtrosodiphenylamine,
trimethylpentenes, phthalates, mercury, and ammonia. Groundwater in the area immediately to
the south and southwest of the Lake Poly Liquid Waste Disposal Area (and west of the acid
pits) contains elevated concentrations of chromium, N-nitrosodiphenylamine,
trimethylpentenes, and ammonia.

Drum Area A subsurface analysis indicates the presence of volatile organic compounds
(VOCs), N-nitrosodiphenylamine, phenol, phthalates, calcium, sodium, and sulfate at elevated
concentrations and groundwater analysis suggests the presence of Kempore™ in the
subsurface.

Drum Area B subsurface analysis indicates the presence of VOCs, N-nitrosodiphenylamine,
phthalates, sodium, and suHates at elevated concentrations.

In the Plant B area, phthalates, oils, and ammonia have been detected in subsurface soils and
groundwater, indicating release of those materials may have occurred at the Plant B Area.

The sediments in the drainage ditch system contain substantial concentrations of OHM found
elsewhere on the site, including, but not limited to, chromium, N-nitrosodiphenylamine,
phthalates, trimethylpentenes, poh/cycUc aromatic hydrocarbons (PAHs), 4-bromophenyl-
phenylether and 4-chlorophenyl-phenylether.

Three other small areas of stained soils, SWMU-27, SWMU-30, and SWMU-33, have surface
soils that contain elevated levels of chromium, phthalates, and n-nitrosodiphenylamine
(SWMU-27 only). TTiese areas are shown in Rgure 3.
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Shallow groundwater was also affected by the waste disposal practices. The shallow
groundwater in the area of the former acid pits and the Lake Poly Liquid Waste Disposal Area
has been impacted by the acidic chromium-containing liquid waste and VOCs, including
trimethylpentenes. The shallow groundwater has historically discharged to the Off-property
West Ditch and the South Ditch, with associated migration of ammonia, chromium, calcium,
sulfate, and other anab/tes to the ditches. The Off-property West ditch flows onto the property
into the South Ditch, which flows eastward across the site to the Off-property East Ditch; the
East Ditch flows southward. The shallow groundwater containing low levels of chromium and
VOCs has also migrated a short distance east of the property (as far as the East Ditch).

Historically, the surface water within the Off-property West Ditch, the On-property South
Ditch, and the East Ditch downstream of the Facility contained elevated levels of chromium
and white chromium flocculent material Since the installation of the weir in the South Ditch in
1994, surface water samples collected in the West Ditch and South Ditch no longer exhibit
elevated chromium concentrations, but chromium flocculent material (red in color) is still
observed in the On-property and Off-property ditches (Smith, 1997).

The ditch sediments contain elevated levels of ammonia, calcium, chromium, N-
nitrosodiphenylamine, phthalates, sulfates, and trimethylpentenes and other organic
compounds.

1.6 SELECTION OF METHOD FOR CONDUCTING THIS RISK ASSESSMENT

Three risk assessment methods are described in the MCP. Method 1 risk assessments involve
comparison of soil and groundwater concentrations to published, generic risk-based cleanup
standards for industrial chemicals. Method 2 risk assessments evaluate risks using she-specific
risk-based cleanup standards for individual chemicals, possibly in conjunction with Method 1
standards for other chemicals. Both Methods 1 and 2 are chemical-specific
assessment/management approaches. Method 3 risk assessments evaluate the cumulative
cancer and non-cancer risks associated with exposures at a site and also consider applicable or
suitably analogous public health standards. The Method 3 approach is a cumulative risk
approach rather than a chemical-specific approach.

Because applicable or suitably analogous standards do not exist for all OHM in all exposure
media at all exposure points (eliminating Method 1 as the sole method), and because exposure
to potential human receptors involves media other than soil and groundwater (surface water
and sediment), thereby eliminating Methods 1 and 2 (310 CMR 40.0971 (2) and 40.0981),
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Method 3 has been selected as the appropriate method to evaluate human health risk at this
multi-media site.
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SECTION 2

2.0 HAZARD IDENTIFICATION

The hazard identification process identifies the OHM present at a site, summarizes the
analytical data that have been collected, and describes the potential health effects that may be
associated with exposure to these OHM. In addition, the rationale for exclusion of anah/tes as
OHM of potential concern (OHMPC) is also described.

The analytical data were managed in the following manner. For each medium, all
analytical samples were identified, samples appropriate for use in the risk assessment were
selected (Le., QA/QC samples were eliminated, outdated analytical data were eliminated,
background samples were eliminated), OHMPC were identified, a hot spot analysis was
conducted, exposure points were identified, exposure point concentrations (EPCs) were
calculated (sample results were grouped spatially and temporally to best represent
exposure), and receptor-specific "overall she EPCs" were calculated.

Samples representative of actual and potential exposures were selected for use in the risk
assessment. When there were multiple rounds of sampling and analysis, the following
general guidelines were followed. For groundwater, the most recent analytical results at
each sampling location were selected. This would represent the most recent conditions in
a medium that may change considerably over time due to migration, dilution, and
diffusion. For surface water, the most recent analytical results were selected to represent
the most recent conditions in a medium that may change considerably over time due to
rainfall events, advection, diffusion, and groundwater discharge to the surface water.
Historical surface water data were also evaluated. For those media that are stationary
(e.g., soil and sediment), all of the available data were selected to represent the exposure
potential for persistent OHM (inorganics and metals, semi-volatile organic compounds
[SVOCs], pesticides).

The CSA (CRA, 1993) and the Supplemental Phase n Investigation (Smith, 1997)
summarize all of the sampling and chemical analyses that have been conducted at the site.
In addition, the Supplemental Phase n Investigation presents the distribution and
concentrations of selected OHM that have been released.

2.1 IDENTIFICATION OF THE EXTENT OF RELEASE OF OHM

Sampled media include surface soil, subsurface soil, surface water, sediment and floe material
collected within the fenced area of the Facility, surface water and sediment collected from
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beyond the fenced perimeter of the Facility (East Ditch, Off-property West Ditch), and
groundwater (both On-property and Offproperty). On-property drummed waste was also
sampled in the Phase n CSA. AH data collected in the Phase n CSA, as wen as a complete
description of the sampling programs, are presented in the Phase n report (CRA, 1993), and all
data collected in the Supplemental Phase n CSA are presented in the Phase n Supplemental
Report (Smith, 1997).

The limits of the disposal site (as defined by the MCP), based on the above data, are illustrated
in the Phase n Supplemental Report

2.2 PRESENTATION OF ANALYTICAL DATA

For the samples selected for RA, Tables 1 through 7 present data summaries for the OHM
(VOCs, SVOCs, pesticides/Porychlorinated bq>henyi (PCBsX inorganics, Opex™, and
Kempore™) detected in the sampled media (surface soil, subsurface soil, Zone n groundwater,
non-Zone n groundwater, surface water [recent and historical], and sediment, respectively).
The frequency of detection, range of detected concentrations, arithmetic mean of all samples
with one-half the Sample Quantitation Limit (SQL) assigned to non-detects, and background
concentration (where available) are presented for each chemical The following sections
describe the data collection and data summarization activities. To simplify the discussion in this
text of these data (more than 2,000 samples), the sample locations are identified even though
multiple samples may have been collected at a given surface water, sediment, or groundwater
location. AH samples that have been used in this RA are identified in Attachment 1.

2.2.1 Surface Soil

In 1991, CRA collected 14 surface soil samples (including one duplicate). Ten composite
samples (phis one duplicate) were collected from an approximately 200-foot grid as shown on
Figure 3. Each of these samples (designated Area 01 through Area 10) comprises four grab
samples collected within the grid area. Three additional composite samples (each consisting of
three grab samples) were coDected and designated SWMU-27, SWMU-30, and SWMU-33.
AH 1991 samples were collected from zero to six inches below ground surface (bgs).

In 1993, a composite surface soil sample (two grab samples), was coUected in the area of
Plant B and designated SWMU-25.
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In 1996, Smith coHected 54 additional surface soil samples including two field duplicates
(shown on Figure 3) to characterize conditions at additional locations on the Facility. Ten
surface soil samples (including one duplicate) (CPDA-1 through CPDA-9) were collected in
the two central pond drainage areas within grid area 8. Four grab samples (Gl-DRMB
through G4-DRMB [analyzed only for volatiles]) and one composite sample (DRMB) were
collected in Drum Area B. Four grab samples (GA1-DRMA through GA4-DRMA [analyzed
only for volatiles]) and one composite sample (DRUMA [COMPA]) were collected from
area A of Drum Area A Area A within Drum Area A is in the vicinity of Test Pit 8. Four grab
samples (GB-1 DRMA through GB4-DRMA [analyzed only for volatiles]) and one composite
sample (DRMA [COMPB]) were collected in area B of Drum Area A Area B of Drum
Area A is in the vicinity of Test Pits 6 and 7. Inree samples and a duplicate (Lake Poty-1
through Lake Pohy-3) were collected in the area of the Lake Poly Liquid Waste Disposal Area.
Nine surface soil samples were collected in the central wetland area that spans grid areas 8
and 9 (A8CW-1 through A8CW-4 and A9CW-1 through A9CW-4 and A9CW-(COMP). In
addition, six grab samples (analyzed only for volatiles) and one composite sample (Area 1-1
through Area 1-6 and Area 1 COMP) were collected in grid area 1. Also in 1996, four grab
samples (Area 8-1 through Area 8-4) were collected around the Central Pond in grid area 8.

hi 1997, ABB-ES collected seven surface soil samples as shown on Figure 3 from the
property. One sample (BS 021 REF) was collected at an Off-property reference location and is
therefore not used here to characterize she exposure. Two samples (BS013WDX and
BS014WDX) were collected in the area of SWMU-27 and the On-property West Ditch. One
sample (BS015SDX) was collected within SWMU-30 along the South Ditch and another
sample (BS016SMD) was collected near SWMU-33 in the south meadow area. Two
additional surface soil samples (BS017PND and BS018PND) were collected in the area of the
Central Pond.

All surface soil samples collected to delineate the releases of OHM are used in the human
health RA AH surface soil samples that have been used in the human health RA are listed in
Attachment 1.

The background soil sampling locations and anaryte concentrations are presented in Section 4.1
of the Supplemental Phase n Report and are also presented in Attachment 2. The seven soil
background sampling locations are Off-property, as shown in Figure 4. The median and
maximum concentrations for site-specific background anarytes and the MADEP-pubHshed soil
background concentrations are shown in Table 1 and in Attachment 2. Site-specific soil
background concentrations were characterized for ammonia, calcium, potassium, sulfate,
nitrate, and PAH compounds. MADEP-pubHshed background soil concentrations (MADEP,
1995a) are used here for the remaining metals and inorganics.
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A surface soil sample was collected from SWMU 27 (an area of high chromium concentration)
to determine the proportion of hexavalent chromium versus total chromium, A concentration
of 280J mg/kg of total chromium and 17J for hexavalent chromium was reported in this
sample, indicating that hexavalent chromium is less than 10 percent of total chromium
concentrations. As discussed in 4.3.3.3 of the Supplemental Phase n Report, the reported
presence of hexavalent chromium in soil and sediment is presumed to be suspect but assumed
to be present at these concentrations (10% hexavalent; 90% bivalent) for the risk assessment.
In other media, evaluations were based on analytical results for total, trivalent and hexavalent
chromium. Further discussion of this matter is presented in Section 4.3.3 of the Supplemental
Phase H Report (Smith, 1997).

Surface soil samples were analyzed for the full Target Compound List (TCL)/Target Anaryte
List (TAL) parameters phis 2,4,4-trimethylpentene, ammonia, chloride and sulfate. Table 1
presents a summary of surface soil data.

2.2.2 Subsurface Soil

In 1991 and 1992,43 borehole (subsurface soil) samples (shown in Figure 5) were collected to
characterize possible releases of OHM (BH01 through BH40). Two samples were collected at
4-6 feet bgs and 10-12 feet bgs at BH11, two samples collected at BH28 at 4-6 feet bgs, and
two samples collected at BH32. At each of the other sampling locations, a single sample was
collected from one of the following depths: 3-5 feet bgs, 4-6 feet bgs, 5-7 feet bgs, 6-8 feet
bgs, 7-9 feet bgs, and 8-10 feet bgs. All subsurface soil samples were analyzed for inorganics,
metals, pesticides and PCBs, volatfles (including trimethylpentenes), and senrivolatiles.

In addition, in 1991, eight test pit samples (shown on Figure 5) were collected. Three of those
samples are for subsurface soil (TP-1-SN1, TP-19-SN6, TP-21-SN8) and the remainder of the
test pit samples are considered waste samples. These samples were collected in Drum Area A
(TP-21-SN7) and Drum Area B (TP-6-SN2 through TP-6-SN4). In this assessment, these
waste samples are treated as subsurface soil for future exposure scenarios. All of these samples
were analyzed for inorganics, metals, pesticides and PCBs, volatiles (including
trimethylpentenes), and senrivolatiles.

In 1992, four subsurface waste samples (shown on Figure 5) were collected from formerly
excavated materials in Drum Area A (OW-249A) and in Drum Area B (OW-249B through
OW-249D). These samples were analyzed for miscellaneous parameters, metals, pesticides
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and PCBs, volatfles (including trimethylpentenes) and setm-volatfles to characterize the waste
for disposal, hi 1995, four subsurface soil samples (shown on Figure 5) were collected in the
area of the Lake Poly Liquid Waste Disposal Area [LPB-1 (4-6 feet bgs), LPB-1 (6-8 feet
bgs), LPB-2 (7-8 feet bgs), and LPB-2 (8-9 feet bgs)]. These samples were analyzed for
miscellaneous parameters, inorganics, metals, volatiles (including trimethylpentenes), and
semrvolatiles.

All subsurface soil samples collected to delineate the releases of OHM are used in the human
health RA. The waste samples collected from the subsurface are treated here as subsurface soil
for the purposes of the exposure assessment. Table 2 presents a summary of subsurface soil
data. All subsurface soil samples that have been used in the human health risk assessment are
listed in Attachment 1.

The background soil sampling locations and soil background concentrations are presented in
Section 4.1 of the Supplemental Phase n Report and in Attachment 2. Hie soil background
data set has been used to select OHMPC for both surface and subsurface soils. The seven soil
background sampling locations are Off-property as shown in Figure 4. Hie median and

concentrations for site-specific background anatytes and the MADEP-published soil
background concentrations are shown in Table 2. She-specific soil background concentrations
were characterized for ammonia, calcium, potassium, sodium, sulfate, and PAH compounds.
MADEP-published background soil concentrations (MADEP, 1995a) are used here for the
remaining metals and inorganics.

2.2.3 Groundwater

More than 2,000 groundwater samples have been collected. Samples were collected from
monitoring wells, private wells, and Town of Wilmington Water Supply Wells. The CSA
report (CRA, 1993) and the Phase n Supplemental Report (Smith, 1997) identify the
numerous groundwater sampling and analytical programs. Groundwater data for sample
locations within the disposal site boundary as shown on Figure 6 were grouped based on
groundwater categories and potential future use of the groundwater. Groundwater that is
within the zone of contribution of the Wilmington PWS (referred to as Zone n
groundwater) was evaluated separately. All other groundwater data were grouped
together as non-Zone n groundwater. The boundaries of these two areas are shown hi
Figure 3-7 of the Phase H Supplemental Report (Smith, 1997) and Figure 14 of this RA

Previously, private bedrock wells on Cook Avenue and Border Avenue had been
considered in the risk characterization for the Facility. However, based on the
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Supplemental Phase n Investigation findings, h has been concluded that there is not a
hydrogeologic connection between these wells and groundwater impacted by site
contaminants. Therefore, these wells are not considered part of the disposal she. In
addition, a 500-foot radius around these wells (which would define GW-1 groundwater)
does not intersect the disposal she.

Figure 6 identifies the location of monitoring wells and Town wells that were sampled. Table 3
presents a summary of groundwater sampling data that are not within the zone of contribution
(Zone II) of the PWS. Samples that have been used in the human health RA are listed in
Attachment 1. Table 4 presents a summary of groundwater data associated with sampling
locations within Zone n of the PWS. Deep groundwater samples that have been used in the
human health RA are presented in Attachment 1. All groundwater sampling locations are
shown on Figure 6.

The background groundwater sampling locations and groundwater background concentrations
are presented in Section 4.1 of the Supplemental Phase n Report and in Attachment 2. As
discussed in Attachment 2, the background data were collected from monitoring wells, private
wells, and Town wells that do not appear to have been impacted by this site or any other
disposal she. It should be noted that although two of the private well samples (located at
properties M-25/L-QZ and M-25/L-07) that are included in the background data set appear to
be located within the disposal she, they are screened at shallow depths that are above the plume
and the water quality data in those wells indicate they are not impacted by the disposal she.
The groundwater background data set has been used to select OHMPC for both shallow and
deep groundwater. The groundwater background sampling locations are Off-property as
shown in Figure 7. The median and maximum concentrations for she-specific background
anarytes are presented in Table 3 and Table 4.

Monitoring Wdl Samples. The results of analysis of most recent groundwater samples at
each location were used in this assessment. These samples were analyzed for the she-specific
parameter list of compounds, which includes TCL/TAL parameters (minus the pesticide and
PCBs fraction) phis 2,4,4- trimethylpentenes, ammonia, chloride, and sulfate.

Town Well Samples. The Butters Row #1, Butters Row #2, Chestnut Street #1, Chestnut
Street #1 A/2, and Town Park water supply wells have been sampled quarterly in recent years
and analyzed for ammonia, chloride, sodium, and sulfate. Chestnut Street #1 and Butters
Row #1 (pre- and post-treatment water) were also sampled in the spring of 1997 and analyzed
for VOCs, metals, and inorganics. The spring 1997 samples and the last year of quarterly
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samples, in addition to the post-treatment water from Butters Row #1, have been selected to
represent current conditions at these town wells. There is no indication that Chestnut Street
well 1A/2 or the Town Park well are within the boundaries of the disposal she.

2.2.4 Surface Water

Numerous surface water samples were collected prior to 1992, but these data are outdated and
not suitable for the RA In 1992, two rounds of sampling (a total of 45 samples including three
duplicates) were conducted at locations SW-01 through SW-18 (duplicates were collected at
SW-06 (second round) and SW-17 (first and second rounds) [two samples at each location]
and SW-19 through SW-24 [one sample at each location]).

In early 1993, one round (a total of six samples) of sampling was conducted at locations
SW-25 through SW-30. Surface water samples collected in 1992 and 1993 were analyzed for
miscellaneous parameters, inorganics, metals, pesticides and PCBs, volatfles (including
trimethylpentenes), and semtvolatiles.

Throughout 1995, 25 filtered and 24 unfihered surface water samples were collected at
locations designated by Geomega as SW-11, SW-12, SW-14, SW-15, SW-16, SW-17, and
SW-18. The Geomega sampling locations and identifiers do not correspond to the previously
sampled locations with those identifiers. In this RA, any Geomega sample collected at a
previously sampled surface water location was assigned the location identifier of the historical
location. Any Geomega samples not collected at a historical sampling location have been
assigned a location identifier beginning with "G" and using the Geomega numerical surface
water sampling location identifier as shown below.

GEOMEGA HISTORICAL RISK ASSESSMENT SUPPLEMENTAL
IDENTIFIER LOCATION IDENTIFIER PHASE H IDENTIFIER

SW-11 SW-15 SW-15 SW-11-95
SW-12 GSW-12 SW-12-95
SW-14 SW-18 SW-18 SW-14-95
SW-15 GSW-15 SW-15-95
SW-16 SW-9 SW-9 SW-16-95
SW-17 SW-11 SW-11 SW-17-95
SW-18 GSW-18 SW-18-95
Each of the 1995 surface samples was analyzed for miscellaneous parameters, inorganics, and
metals (total for unfihered samples, dissolved for filtered samples).
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In 1996, ten filtered samples (SO. DITCH #1 through SO. DITCH #4 and SO. DITCH
POND) were collected. Five of the filtered samples were analyzed for miscellaneous
parameters, dissolved metals, and inorganics. The other five samples were analyzed for
hexavalent chromium.

Only data from unfiltered surface water samples are evaluated in the human health RA All
surface water sampling locations are shown in Figure 8. Historical and recent surface water
analytical data are summarized in Table 5 and Table 6, respectively.

Fifteen surface water background samples (including one duplicate) were collected in April
1996. A full description of all background sampling, analysis, and interpretation for surface
water is presented in Attachment 2. The background surface water sampling locations are
identical to the sediment background locations. These locations and surface water background
concentrations are presented in Section 4.1 of the Supplemental Phase n Report and
Attachment 2. The 15 surface water background sampling locations are Off-property as
shown in Figure 4. The median and maximum concentrations for site-specific surface water
background anarytes are presented in Table 5 and Table 6. AH 15 surface water background
samples were analyzed for pesticides. Five samples were analyzed for miscellaneous
parameters, metals, pesticides, volatfles (including trimethylpentenes), and semtvolatiles.

2.2.5 Sediment

In 1992, two rounds of sampling (a total of 45 samples including two duplicates) were
conducted at locations SW-01 through SW-06 and SW-08 through SW-22 (with a duplicate at
SW-06, SW-17). Location SW-07 was sampled in only one round during that period. In late
1992 and early 1993, one sampling round (a total of seven samples) was conducted at locations
SW-23 through SW-30 (excluding SW-28). Two of these samples were collected upstream of
the she, at SW-29 and SW-30; analytical results from SW-30 were identified as local
conditions because that sample contained no contaminants indicative of a release at the site.
Sample SW-29 has been included in the site data set because site-related compounds were
detected in that sample.

Sediment samples collected in 1992 and 1993 were analyzed for miscellaneous parameters,
inorganics, metals, pesticides and PCBs, volatfles (including trimethylpentenes), and semt-
volatiles.
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In 1995, one sediment sample (POND) was collected from the Central Pond This sample was
analyzed for miscellaneous parameters, inorganics, metals, pesticides and PCBs, volatiles
(including trimethylpentenes), and semivolatiles. A sample was also collected with a
designation SED-17, 11, which is a composite from two locations. This latter sample has not
been used in the RA because it does not provide meaningful information concerning sediment
quality at either of the two locations from which the sample was composited

In 1997, eight sediment samples were collected by ABB-ES to provide analytical data in
support of tissue analysis and toxicity testing studies that are part of the Environmental Risk
Characterization (ERC). These samples are designated BS005WDX, BS006WDX,
BS007WDO (from the West Ditch); BS008SD (South Ditch); BS009PND and BS010PND
(from Central Pond); BS011WMD (Wet Meadow); and BS012REF (an Off-property
reference location). Sample BS012REF has not been used here to characterize release of
OHM from the she. AH 1997 sediment samples were analyzed for inorganics, metals,
pesticides, and semivolatiles.

All sediment sampling locations are shown on Figure 9. Sediment analytical data are
summarized in Table 7.

Fifteen sediment background samples (including one duplicate) were collected in April 1996.
A full description of all background sampling analysis and interpretation for sediment is
presented in Attachment 2. The background sediment sampling locations and sediment
background concentrations are presented in Section 4.1 of the Supplemental Phase n Report.
The 15 sediment background sampling locations are Off-property as shown in Figure 4. The
median and maximum concentrations for site-specific sediment background anatytes are shown
in Table 7. AH 15 samples were analyzed for metals, pesticides, hexavalent chromium, volatiles
(including trimethylpentenes), semivolatiles, and total organic carbon.

2.3 SELECTION OF OIL OR HAZARDOUS MATERIALS OF POTENTIAL
CONCERN (OHMPC)

Selection of OHMPC was conducted in a manner consistent with the MCP. In general, all
detected anarytes have been retained as OHMPCs unless they meet certain criteria that allow
them to be excluded from the RA MADEP guidance (1995 a) lists several reasons why an
individual chemical may be dropped from the quantitative risk characterization, including:

• The chemicals are laboratory contaminants.
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SECTION 2

• Reported levels are consistent with "background" and there is no evidence that then-
presence is related to the disposal at the location.

• Chemicals are present at low frequency of detection and low concentration and no
history of past and no evidence of current use of the OHM at the site

The following text presents specific criteria that were used to exclude contaminants from the
list of OHMPC consistent with MADEP guidance.

Laboratory Contaminants. Using criteria identified by USEPA (1989), CRA identified
contaminants whose detection is attributable to laboratory contamination as part of the CSA:
this is described in Section 6.1 of the Phase H Field Investigation Report (CRA, 1993). Those
analytical results associated with blank contamination less than five times the blank
concentration (for common lab contaminants), or ten times the blank concentration (for other
contaminants) were considered to be non-detects. Any analyte that was not "detected" in any
sample for that medium (after the blank comparison process was completed) was not retained
as an OHMPC.

Background Concentrations. For media and anarytes for which site-specific background
analyses were available, an analyte was considered to be "consistent with background" if a
statistical analysis concluded that site concentrations are less than the site-specific background
concentration. la this case, a simple comparison of maximum concentrations and median
concentrations between site data and background data was conducted. As recommended in
the Guidance for Disposal Site Risk Characterization (MADEP, 1995a), median and maximum
values are selected as summary statistics representing measures of central tendency and spread
and are used to compare the site-specific data to the background data. The following criteria,
specified in Section 2.3.3.2 of the Guidance for Disposal She Risk Characterization (MADEP,
1995a), were used to evaluate whether the site-specific data are consistent with the background
data:

• If both the median and the maximum values for the site data are greater than the
corresponding values from the background data, then the she data are not considered
to be consistent with background.

• If both the median and maximum values for the she data are equal to or less than the
background data, then the she data are considered to be consistent with background.

• If the median of the she data is less than or equal to the median of the background data,
and the maximum of the she data is no more than 50% greater than the maximum for

ABB Environmental Services, Inc.

P:\OLIN\WILMINGT\HHRA2\TEXT96«ECl&a.DOC 7331.08

2-10
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the background data, then the site data are considered to be consistent with
background.

• If the maximum of the site data is less than or equal to the maximum of the background
data, and the median of the she data is no more than 50% greater than the median for
the background data, then the she data are considered to be consistent with
background.

This type of comparison was used for surface water, sediment, groundwater, and for ammonia,
calcium, potassium, sodium, sulfate, and PAHs in sol However, adequate she-specific
background characterization was not available for a number of anahytes in sol

For soil anatytes without she-specific background characterization, an analyte was considered
to be "consistent with background" if the maximum she concentration is less than the
background concentrations specified in the MADEP risk assessment guidance (MADEP,
1995a).

A complete description of the sampling, analysis, and interpretation of those results in
characterizing background concentrations for the Facility is presented in Attachment 2.

Low Frequency of Detection and Low Concentration. Each analyte detected less than three
times for a particular medium (with a minimum often samples) was not retained as an OHMPC
if the maximum, reported concentration of that analyte was less than twice the sample
quanthation limit reported by the laboratory (this is the method detection Umh adjusted for
dilution and/or moisture content considerations). If one or both of these criteria were not met,
'low frequency of detection and low concentration" was not considered applicable.

Virtually all detected anatytes have been retained as OHMPC. Although a more rigorous
statistical analysis (such as a comparison of population means) may have concluded that a few
more inorganics are consistent with background, such an effort would be unlikely to have any
substantial impact on the results and conclusions of the RA because the predominant risk
drivers at the she are present at clearly elevated concentrations that are obviously not
consistent with background.

In this RA, OHMPCs were selected as follows: all data considered most representative of
current and future potential exposures were selected for use in the RA (clearly identified
laboratory artifacts would be eliminated at this point); the data were sorted by medium; the
data for each medium was summarized separately; an OHMPC selection table was prepared for
each medium (the OHMPC selection table contains frequency of detection, range of SQLs,
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range of detected concentrations, median concentration, and background screening
concentrations); and the "background" and 'low frequency and low concentration" criteria
discussed above were applied to the data in each OHMPC selection table to select OHMPC for
each medium.

2.3.1 Surface and Subsurface Soil

The summary of site surface soil data is presented and surface soil OHMPCs are selected in
Table 1. The following anatytes were not retained as OHMPCs in surface soils:

1,1- Dichloroethane; 1,2 - Dichloroethane; 2,4,4 - Trimethyl - 2 - pentene; 4 - Methyl -
2 - Pentanone (MIBK); Benzene; Styrene; Trichloroethene; Xylenes (total); 1,2,4 -
Trichlorobenzene; 2 - methylphenol (o-Cresol); 4 - Methylphenol (p-Cresol);
Dibenzo(a4i)Anthracene; Dimethylphthalate; Beta - BHC; Delta - BHC; Endrin
Aldehyde; Copper; Magnesium; and Potassium.

The summary of site subsurface soil data is presented and subsurface soil OHMPCs are
selected in Table 2. The following anatytes were not retained as OHMPCs:

Choromethane (Methyl Chloride); Aluminum; Lead; Magnesium; and Zinc.

2.3.2 Groundwater

The summary of site groundwater data is presented and groundwater OHMPCs are selected in
Table 3 and Table 4.

For groundwater not in the Zone n of the Wilmington PWS, only VOCs (and ammonia) were
selected as OHMPCs. For this groundwater, the reasonably foreseeable exposures are related
to potential vapor migration into buildings. Volatfles not retained as OHMPCs in the non-
Zone n groundwater include: 1,1,2 - Trichloroethane; 1,2 - Dichloropropane; and
chlorobenzene.

For groundwater within the Zone n of the Wilmington PWS, the following anatytes were not
retained as OHMPCs: 1,1,1 - Trichloroethane; 1,1 - Dichloroethane; Chloromethane; 1,3 -
Dichlorobenzene; 2 - Methybapthalene;; 1,2,4 - Trichlorobenzene; 2,4 - Dimethylphenol; 2,6 -
Dinitrotohiene; 2 - Chlorophenol; Di-n-octyiphthalate; Dimethylphthalate; Pyrene; and,
Heptachlor Epoxide.
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2.3.3 Surface Water

The summary of site surface water data is presented and surface water OHMPCs are selected
in Table 5 and Table 6.

The following anafytes were not retained as OHMPCs in surface water using historical data:

1,1 - Dichloroethane; 2 - Butanone; Dibromocbloromethane; 1,2,4 - Trichlorobenzene;
1,4 - Dichlorobenzene; 2 - Methylphenol (o- Cresol); 4 - Nhrophenol; Benzo (a)
Pyrene; Di - n - butylphthalate; and Heptachlor Epoxide.

The following anatytes were not retained as OHMPCs in surface water using recent data:

Arsenic; Trivalent Chromium; and Zinc.

It should be noted that in the East Ditch near the she and downstream, a number of VOCs
were quantified at concentrations less than upstream background concentrations: 1,1-
dichloroethane, chloromethane, ethylbeozene, toluene, and xylene. These anarytes were
considered OHMPCs, but their concentrations may not be a result of she activities.

2.3.4 Sediment

llie summary of she sediment data is presented and sediment OHMPCs are selected in Table 7.
The following anahytes were not retained as OHMPCs in sediment:

1,1 - Dichloroethene; 1,2 - Dichloroethane; Bromodichloromethane; bis
(Chloromethyl) ether; 4 - Methylphenol (p-Cresol); Acenaphthene; Acenaphthylene;
Benzyl Alcohol; Diethylphthalate; Nitrobenzene; Dieldrin; Hexavalent Chromium;
Magnesium; and Thafluim.

2.4 DESCRIPTIVE TOXICITY SUMMARIES FOR OHM OF POTENTIAL
CONCERN

Brief toxicity profiles for OHMPCs are presented in Attachment 4.
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SECTION 3

3.0 DOSE-RESPONSE ASSESSMENT

The purpose of the dose-response assessment is to characterize the relationship between the
dose of contaminant administered or received and the incidence of adverse health effects in the
exposed populatioa From this quantitative dose-response relationship, toxicity values (e.g.,
slope factors, reference dose values or reference concentrations) are derived that can be used to
estimate the HkeUhood of adverse effects as a function of human exposure to an agent These
toxicity values are used .in the risk characterization process to estimate the potential for adverse
effects occurring in humans at different exposure levels.

The dose-response relationship(s) for each chemical that has been selected as a (OHMPC) is
presented in this section. The dose-response information may be divided into two major
categories:

• Toxicity information associated with threshold (non-carcinogenic) health effects.
• Toxicity information concerning carcinogenicity, either from human epidenriologic

data, or from laboratory studies.

All the chemicals selected as a OHMPC are evaluated for potential non-carcinogenic health
effects. In addition, any substance considered to be a known, probable, or possible human
carcinogen is also evaluated for its potential carcinogenic effects. The classification of a
chemical as a carcinogen does not preclude an evaluation of that same chemical for potential
non-carcinogenic health risks, as all potentially carcinogenic chemicals may also exert non-
carcinogenic health effects.

3.1 DOSE-RESPONSE ASSESSMENT FOR CARCINOGENIC EFFECTS

It has been generally assumed historically that carcinogenic effects are non-threshold effects.
This means that any dose, no matter how small, is assumed to pose a finite probability of
generating a response. Thus, no dose of a carcinogen is thought to be risk-free. For
carcinogenic effects, USEPA uses a two-part evaluation in which the substance is first assigned
a weight-of-evidence classification, and then a slope factor (SF) or unit risk (UR) is calculated
to reflect the carcinogenic potency.

The weight-of-evidence evaluation involves determining the likelihood that the agent is a
human carcinogen. USEPA has developed a system for characterizing the overall weight of
evidence for a chemical's carcinogenicity based on the availability of animal, human, and other
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SECTION 3

supportive data (USEPA, 1989). The weight-of-evidence classification rates the likelihood
that an agent is a human carcinogen. It qualitatively affects the interpretation of potential
health risks. Three major factors are considered in characterizing the overall weight-of-
evidence for carcinogenicity: (1) the quality of evidence from human studies, (2) the quality of
evidence from animal studies, and (3) other supportive information, such as mutagenicity data
and structure-activity data. USEPA's final classification of the overall weight-of-evidence has
the following five categories:

Group A - Human Carcinogen This category indicates there is sufficient evidence from
epidemiological studies to support a causal association between an agent and human
cancer.

Group B - Probable Human Carcinogen This category generally indicates there is at
least limited evidence from epidemiologic studies of carcinogenicity to humans
(Group Bl) or that, in the absence of data on humans, there is sufficient evidence of
carcinogenicity in animals (Group B2).

Group C - Possible Human Carcinogen This category indicates that there is limited
evidence of carcinogenicity in animals in the absence of data on humans.

Group D - Not Classified This category indicates that the evidence for carcinogenicity
in animals is inadequate.

Group E - No Evidence of Carcinogenicity to Humans This category indicates that
there is evidence of noncarcinogenicity in at least two adequate animal tests in different
species or in both epidemiologic and animal studies.

The ability of a chemical to increase the incidence of cancer in a target population is described
by one of two values: the carcinogenic SF or the UR. Cancer SFs or URs are typically
calculated for chemicals in Groups A, Bl, and B2. Cancer dose-response values for chemicals
in Group C are calculated on a case-by-case basis.

The cancer SF for a chemical is derived by the USEPA's Cancer Risk Assessment Verification
Endeavor (CRAVE). Using data derived from animal studies, the SF is an estimate of the
upper 95% Confidence Limit of the slope of the dose-response curve extrapolated to low
doses.
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For some chemicals, human epidemiologic data is the basis of an estimate of the carcinogenic
potency, although the most common basis of these values is an animal study. The SF is given
in units of (mg/kg/day)"1 and is based upon the concept of a lifetime average daily dose. Oral
SFs are used to estimate the risks associated with exposure to carcinogens via ingestion. No
SFs are available for the dermal route of exposure. Oral SFs are used as surrogates to estimate
cancer risks associated with dermal exposure to OHMPCs.

The UR is the upper 95% Confidence Limit of the mean incremental lifetime cancer risk
estimated to result from lifetime exposure to an agent if it is in the air at a concentration of 1
mg/m.

Air Unit Risk = risk per ug/m3

Inhalation URs are used in this assessment to estimate the incremental risks associated with
inhaling carcinogenic OHMPCs in paniculate dust emissions (worker exposures to soils) and
building air (worker exposures to VOC migration from groundwater).

The dose-response data used in this RA for carcinogenic effects, including SF or UR values,
are presented in Tables A4-1 and A4-2 in Attachment 4 for oral and inhalation exposures,
respectively.

3.2 DOSE-RESPONSE ASSESSMENT FOR NONCARCINOGENIC EFFECTS

In contrast to carcinogens, noncarcinogens are believed to have threshold exposure levels
below which adverse effects are not expected USEPA has derived standards and guidelines
based on acceptable levels of exposure for such compounds. Noncarcinogenic effects of
concern on which many of the standards and guidelines are based include liver toxicity,
reproductive effects, neurotoxicity, teratogenicity, and other chronic toxichies. Various criteria
have been developed from experiments that can be used to estimate the dose-response
relationship of noncarcinogens. Some of the same uncertainties involved in deriving cancer risk
estimates (namely, selection of an appropriate data set and extrapolation of high-dose animal
data to low-dose human exposure) are also involved in deriving noncarcinogenic dose-
response criteria. Dose-response values used most often to evaluate noncarcinogenic effects
are reference doses (RfDs).

The RfD, expressed in units of mg/kg/day, is defined as an estimate (with uncertainty spanning
perhaps an order of magnitude or greater) of a daily exposure level for the human population,
including sensitive subpopulations, that is Hkery to be without an appreciable risk of deleterious
effects during a lifetime (USEPA, 1989). When available, the RfD is the dose-response
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criterion most appropriate for quantitatively estimating noncarcinogenic effects. The RfD is
derived from the following equation:

RfD (mg/kg/day) = NOAEL or LOAEL
U.F. and/or MF

The No Observable Adverse Effect Level (NOAEL) represents the dose of a chemical at which
there are no statistically or biologically significant differences in the frequency of an adverse
effect between the exposed population and its appropriate control The Lowest Observable
Adverse Effect Level (LOAEL) represents the lowest dose at which a statistically significant
difference in the frequency of an effect is noted Both the NOAEL and the LOAEL are
reported in terms of mg/kg/day. An uncertainty factor (UF) often per type of uncertainty is
used to account for interspecies and intraspecies differences, severity of the adverse effect,
whether the dose was an NOAEL or an LOAEL, and the adequacy of the data. The
magnitude of the UF win therefore vary from chemical to chemical, ranging from 10 to 10,000.
A modifying factor (MF), ranging from less than 0 to 10 may also be added to reflect
qualitative uncertainties not explicitly addressed in the UFs. The toxicity endpoint upon which
the RfD is derived and the UF and/or MF used in the calculation are presented in the dose-
response tables.

No RfDs are available for the dermal route of exposure. Risks associated with dermal
exposure are evaluated using oral RfDs.

The reference concentration (RfC, in units of mg/m3) is analogous to the RfD and is
developed through a similar process. However, unlike RfDs, which represent a dosage (in
mg/kg/day) at which adverse or deleterious effects are unlikely, RfCs represent air
concentrations (in mg/m3) at which adverse or deleterious effects are unlikely (i.e., an air
concentration corresponding to an HI = 1). Non-carcinogenic risks due to inhalation
exposures are estimated by comparing the environmental air concentration to the
inhalation RfC. RfCs may be converted to a corresponding inhaled dose for an adult (an
inhalation RfD, in units of mg/kg-day) by dividing by 70 kg, and multiplying by an inhalation
rate of 20 m3/day. Because USEPA cautions that the appropriateness of doing this conversion
must be evaluated on a case-by-case basis, ABB-ES has determined that it is more appropriate
to use RfCs directly to estimate inhalation non-cancer risks (as opposed to converting RfCs to
RfDs for the purposes of estimating inhalation risks). Use of RfCs as opposed to derived RfDs
is Ukely to reduce the uncertainty of the risk estimates generated for the inhalation exposure
pathway.
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The use of chronic RfDs and RfCs to evaluate the potential for adverse health effects resulting
from substantially less-than-lifetime exposures may be overly protective. Subchronic Reference
Doses and Subchronic Reference Concentrations (RfD«s/RfC.s) have been developed for many
chemicals to evaluate the potential noncarcinogenic effects of limited duration exposures
(between two weeks and seven years). RfD,s/RfCv3 are similar to chronic RfDs/RfCs; the
distinction is the length of exposure duration. When available, RfD,s/RfC,s are used in this risk
assessment to evaluate noncarcinogenic effects to a utility worker and a construction worker
for an exposure duration of two weeks and eight weeks, respectively. When RfD,s/RfC,s are
unavailable, chronic RfDs/RfCs are used to evaluate noncarcinogenic effects for these
receptors.

Dose-response data for noncarcinogenic effects (RfDs or RfCs) and then* critical toxic effects,
are presented in Tables A4-3 and A4-4 (oral and inhalation exposures, respectively) in
Attachment 4 for chronic and Subchronic effects.

3.3 SOURCES OF DOSE-RESPONSE VALUES

The main source of dose-response values is the USEPA Integrated Risk Information System
(IRIS) which is a data base established by USEPA containing all validated data on many toxic
substances found at hazardous waste sites. This data base was used to identify the SFs and
RfDs applied in this risk assessment. Where no information was found in IRIS, USEPA Health
Effects Assessment Summary Tables (HEAST) were used. When toxicity values from IRIS or
HEAST were not available, alternative toxicity values available from USEPA or MADEP
sources were used. The hierarchy of sources used to obtain dose response data for
carcinogenic and non-carcinogenic effects, per MADEP guidance (1995a), is as follows:

SFs and URs:

1) IRIS; current as of January, 1997 (USEPA, 1997)
2) HEAST; current as of fiscal year 1995 (including July updates) (USEPA, 1995a; 1995b)
3) California Environmental Protection Agency (CALEPA, 1994)

Reference doses and reference concentrations:

1) IRIS; current as of January, 1997 (USEPA, 1997)
2) HEAST; current as of fiscal year 1995 (including July updates) (USEPA, 1995a; 1995b)
3) Toxicity values developed by MADEP, ORS (MADEP, 1992; 1994)
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4) Agency for Toxic Substances and Disease Registry (ATSDR) Toxicity Profile
Documents (ATSDR)

5) Allowable threshold concentrations (ATCs) developed by MADEP (MADEP, 1995b)
6) Dose-response values used to develop drinking water standards and guidelines or back-

calculated from drinking water standards and guidelines (USEPA, 1996)

RfDs and RfCs are provided in IRIS, HEAST, and by MADEP ORS. In addition, RfDs used
to develop drinking water standards and guidelines for some chemicals are provided in
USEPA's 'Thinking Water Regulations and Health Advisories" (USEPA, 1996). For some
chemicals, ATSDR publishes minimal risk levels (MRLs) for threshold effects via the oral or
inhalation exposure route. MRLs are derived using the modified risk assessment methodology
the USEPA uses to derive RfDs and RfCs. MRLs were used as surrogate RfDs and RfCs
when these values were not available in IRIS, HEAST or MADEP sources. ATCs are derived
from threshold effects exposure limits (TELs), which represent 20% of the allowable dose.
Therefore, ATCs were developed by multiplying the TEL by five, as described in MADEP
(MADEP, 1995b). ATCs were used as surrogate RfCs when RfCs were not available in other
sources.

An RfD developed by ABB Environmental Services, Die. (ABB-ES) for the two isomers of
2,4,4-trimethylpentene (dnsobutylene) was also used. Documentation for the 2,4,4-
trimethylpentene value is presented in Attachment 4. In addition, ABB-ES developed RfDs for
Opex™ and Kempore™. The documentation for these RfDs is contained in Attachment 4.
Finally, an RfD for cobalt developed by USEPA's National Center for Environmental
Assessment (NCEA) is used in this assessment. The documentation for this RfD is provided in
Attachment 4.
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SECTION 4

4.0 EXPOSURE ASSESSMENT

As currently defined by the USEPA (USEPA, 1992), exposure to a chemical is the contact of
that chemical with the outer boundary of the body (Le., skin and openings such as mouth,
nostrils, or punctures and lesions). An exposure assessment is the quantitative or qualitative
evaluation of that contact. It describes the intensity, frequency, and duration of contact, as well
as the rates at which the chemical crosses the boundary (chemical intake or uptake rates), the
route by which it crosses the boundary, and the resulting amount of chemical that actually
crosses the boundary (a dose) and the amount absorbed (internal dose).

This exposure assessment consists of several components, including identification of current
and future land use and limitations on use; human receptors; exposure points; exposure routes;
soil and groundwater MCP categories exposure point concentrations; and daily doses or
average exposure concentrations.

4.1 IDENTIFICATION OF POTENTIAL HUMAN RECEPTORS, EXPOSURE
POINTS, AND EXPOSURE ROUTES

An exposure pathway describes the course a chemical takes from the source to the exposed
individual Exposure pathway analysis finks the sources, locations, and types of environmental
releases with population locations and activity patterns to determine the significant pathways of
human exposure.

Exposure pathways generally consist of four elements: (1) a source and mechanism of chemical
release, (2) a retention or transport medium, (3) a point of potential human contact with the
contaminated medium (known as the exposure point), and (4) an exposure route at the contact
point (USEPA, 1989).

4.1.1 Description of Current Site Use

The Faculty is located in an area that is zoned as General Industrial It is surrounded to the
east, north, and west by industrial facilities and to its immediate south by the Wobum Town
Dump. Land use further to the west of the Facility and to the northeast is residential The
entire Facility is enclosed by an 8-foot-high chain link fence that is secured when the Facility is
unattended. Thus, only On-property workers and utility workers are expected to be exposed
to OHM located within the fenced perimeter of the Facility for current land use. No exposure
to drummed waste On-property is expected under current site use because that material is in
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the subsurface in a restricted area of the facility. Current use of the Facility and bordering
properties is industrial Because the Facility is enclosed by a secured 8-foot-high fence,
trespassing on the property under current she use is not anticipated. However, exposure of
neighborhood residents to impacted surface water and sediments located outside the perimeter
fence is currently possible.

Groundwater directly underlying the Facility is not used for potable or industrial purposes. To
the west of the Facility, groundwater is used by one company, Akron Corporation, as process
water. Further to the west, a number of residents along Border and Cook Avenues have
private wells. These wells are not hydrauncaDy connected to the groundwater impacted by the
disposal site. Several residences on Main Street to the west have abandoned their private
drinking water wells and are currently connected to the Town of Wilmington Public Water
Supply. These properties also have in place or planned Notices of Limitation with Respect to
Groundwater that win prevent use of or installation of private wells. No residences
downgradient of the Facility currently use private wells for potable purposes. However, two
properties, listed as M-25/L-12 and M-25/L-9, have non-potable private wells that are not
currently in use. Negotiations are currently underway for abandonment of those wells and
Notices of Limitation with respect to groundwater. The well at property M-25/L-12 was
previously used to fin a swimming pool However, the owner has reported this well has not
been used for the last two years. The Town of Wilmington well fields at Chestnut Street,
Butters Row, and Town Park are located approximately one-half mile northwest of the Facility.
These well fields contribute to the Town of Wilmington drinking water system.

4.1.2 Description of Foreseeable Future Site Use

Limitations on future activities and uses

Limitations on future activities and land and groundwater use have been incorporated into the
exposure assessment for the site. Notices of Limitation With Respect to Groundwater are in
place for several properties along Main Street west of the site and all private drinking water
wells downgradient of the Facility have been abandoned. In addition, several industrial
properties west of the site have been granted Downgradient Property Status (DPS) relative to
OHM released at the she. Maintenance of the DPS is contingent upon owners/operators
maintaining compliance with a DPS Status Groundwater Management Plan.

An ongoing groundwater interceptor system in place in the Plant B area contains non-aqueous
phase processing oil and the groundwater, preventing discharge of OHM from the
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groundwater to the East Ditch. It is assumed here that this system will remain in place until
such time that there is no longer a threat of release associated with the area and therefore there
is no foreseeable future exposure to OHM in the groundwater in the Plant B area.

There is also a notice of Activity and Use Limitations (AULs) in preparation that will apply to
the Facility property, preventing activities and uses that would be inconsistent with the findings
of this risk assessment. These various limitations are described below. Copies of typical
Notices, Opinions and associated information are found in Attachment 3, Limitations on She
Activities and Uses.

Private wells - Main Street. As a temporary risk reduction measure at downgradient
residential properties, existing private drinking water wells (if any existed) have been
abandoned, residences have been connected to the public water supply, and Notice of
Limitations With Respect to Groundwater are in place or planned to insure no additional
wells are installed at these residential properties. The wells at two properties (M-25/L-12
and M-25/L-9) are not drinking water wells, are not used currently, and have not yet been
abandoned. The well at property M-25/L-12 was previously used to fill a swimming pool,
but the resident reports it has not been used the last two years. Olin is currently
negotiating abandonment of those wells. The Notice and accompanying Opinion from a
Licensed Site Professional apply to residential properties, identified by real estate map number
and lot number on Figure 10, as M-26/L-7A, M-267L-6, M-26/L-5, M-26/L-4, M-26/L-3, M-
25/L-13, M-25/L-12, M-25/L-11, M-25/L-10, M-25/L-9, M-25/L-8, M-25/L-7, M-25/L-6 and
M-25/L-5. These properties are the only residential properties located in the area of the deep,
dense layer (plume) that has migrated to the west of the she. AH residents listed have been
provided draft copies of Notices and Opinions, and have been given the opportunity to
participate in the program with compensation provided.

The use of or installation of private water supply wells for drinking water or any other
purpose (with some exceptions related to testing of the water) at these residential
properties along Main Street west of the she is restricted by the Notice of Limitation With
Respect to Groundwater. Notices were issued in conjunction with an LSP's Groundwater
Limitation Opinion. Examples of the NOL and LSP's Groundwater limitation Opinion are
presented in Attachment 3.

Another factor that limits future groundwater use at the residential properties is that
installation of new residential wells would require prior approval by the Town of
Wilmington Board of Health per the Board of Health Code of Regulations, Section 6.
Since the Board is aware of the groundwater issues and has the responsibility to protect
the public health, it is extremely unlikely the board would approve of new wells. In a
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recent draft guidance document (MADEP, 1997), the MADEP indicates that in such
circumstances, the installation of new private wells is otherwise adequately regulated, and
separate mechanisms to prevent installation of new private wells would not be necessary
with respect to the MCP. Although this is not official policy, rt does provide an indication
of the agency's current thinking on this matter. Therefore, for current land use, there are
no downgradient properties with potable wells and measures have been taken to insure
that no private residential wells will be installed at downgradient properties.

There is no indication that there is or wfll be a shallow groundwater impact in residential areas
west of the site. Therefore, there is no potential for vapor migration from shallow groundwater
in that area into occupied buildings. With the Notice in place, there is no current or foreseeable
exposure to groundwater at these properties. This Notice of Limitation With Respect to
Groundwater has been reviewed by officials in the MADEP's Wobum office, who agreed that
this mechanism could be used as a means of preventing groundwater exposure as a preliminary
response action (MADEP, 1996c).

Permitted uses of the properties with NOLs include all current uses and testing of water
from monitoring wells as deemed necessary by an LSP. Activities and uses inconsistent
with the LSP's Groundwater Limitation Opinion include: removal of sealant or other
substance used in abandoning the private water supply wells; installation of a water supply
well within the property; withdrawal of groundwater for any purpose other than sampling
or testing without prior notification of MADEP to determine if approval is necessary;
drilling or otherwise accessing the subsurface at a depth greater than 30 feet without prior
notification to MADEP to determine if approval is necessary. The owner/operators have
an obligation to maintain compliance with the conditions of these limitations on activities
and uses with respect to groundwater at the property. The provisions of the Notice of
Limitation With Respect to Groundwater have been incorporated into and will run with
deeds, mortgages, leases, and any instruments of transfer.

Industrial Properties - West of the Facility. Limitations with respect to groundwater use
by owners/operators of industrial properties have been assumed in the risk assessment. It
has been assumed that, with the exception of the Altron facility that currently has two
operating wells that extract groundwater for non-potable, industrial use, none of the
downgradient industrial properties within the boundaries of the disposal she would install
and use wells that would result in human exposure to site-related constituents. This
assumption is based on the following information: there is only one downgradient
industrial property that uses groundwater for non-potable purposes; Olin has informed all
of the downgradient property owners of the contamination; DPS, with an associated
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groundwater management plan, will be achieved at most, if not all of the properties
identified on Figure 11; the Town of Wilmington's health regulations prohibit the
installation of any well without permission from the Board of Health; the Board of Health
may deny a permit when public health might be at risk; the Board of Health has been
informed of the contamination and is unlikely to allow installation of a well that would
access the contamination; the properties are currently connected to the Public Water
Supply. All of these factors, hi combination, suggest that installation of wells on these
industrial properties with associated human exposure is not a reasonably foreseeable use
of the groundwater in this area. It is also assumed groundwater will not be put to potable
use, since the groundwater in this area is categorized as GW-2 and GW-3.

Notice of DPS and an associated LSP's Downgradient Property Status opinion have been
offered by Olin to owners/operators of industrial properties, identified by map number and
lot number per Figure 11, as M-24/L-207, M-24/L-208, M-24/L-208B, and M-24/L-209A
(related to both shallow and deep groundwater) and M-24/L-205, M-24/L-206, M-24/L-
31 A, M-24/L-31C, M-24/L-3 ID, M-24/L-33A, M-38/L-1, M-38/L-2, and M-26/L-2
(related to deep groundwater). These properties are the only industrial properties located
in the area where impacted groundwater has migrated to the west of the site. With the
Notice in place, current and foreseeable direct exposures to groundwater at these
properties controlled. Indirect exposures, such as vapor migration, are evaluated as part
of the risk assessment.

The Notice of DPS includes a DPS Groundwater Management Plan. The purpose of the
Management Plan is to prevent the exposure of human and environmental receptors to
hazardous material at the downgradient property that is subject to the DPS, prevent an act
by the owner/operator of the DPS property to cause the release to become worse than h
otherwise would be, and avoid an activity that could prevent or impede the
implementation of reasonably likely response actions hi the future. Activities and uses
inconsistent with the LSP's DPS Opinion include the use of groundwater for potable
purposes and uses of groundwater that are inconsistent with the above-stated purpose of
the DPS Groundwater Management Plan. The owners/operators have an obligation to
maintain compliance with the conditions of the Notice of DPS and the associated
Groundwater Management Plan in order to maintain the DPS. Examples of the Notice of
DPS and the LSP DPS Opinion are provided in Attachment 3.

Faculty Property - Activity and Use Limitation. In the foreseeable future, use of the
Facility and the surrounding land is anticipated to remain industrial/commercial. Future
activities and uses of the Facility property are to be limited by a Notice of AUL that will
apply to the Facility property at 51 Eames Street. The Notice will be issued hi conjunction
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with an LSP's AUL Opinion. The Notice and Opinion apply to the property at 51 Eames
Street, identified by map number and lot number on Figure 12, as M-37/L-2, M-37/L-10,
M-37/L-14, M-37/L-16, M-37/L-19, M-37/L-20 and M-37/L-21. The current use of the
former industrial property is office space. Property maintenance activity is associated with
the unused portions of the she. The AUL identifies the following activities and uses as
being inconsistent with the AUL Opinion: use of the property for residential purposes, for
schools, for daycare facilities, for active recreational purposes, for retail or wholesale
commercial use; excavation of surface or subsurface soil or other materials in the Sulfate
Landfill; excavation of subsurface soils (deeper than 3 feet bgs) and placement of same at
the soil surface; excavation within hot spot areas identified on Figures 15 and 16 without
an evaluation of risks supervised by an LSP; installation of a water supply well within the
property; and withdrawal of groundwater for any purpose other than sampling, testing, or
containment/treatment. Most of these activities and uses that are identified as inconsistent
with the AUL opinion are identified as such because the risk assessment has not
specifically evaluated the risk for those potential future uses. It is possible, that upon
further risk evaluation, one or more of those uses or activities may be determined to be
consistent with the requirements of the MCP.

Permitted uses of the properties include all current uses (e.g., for office space) and active
industrial use of the entire property. Excavation in non-hot spot areas by utility and
construction workers is permitted provided that the excavation is conducted in a manner
consistent with the performance standards for Utility-related Abatement Measures
(URAMs) set forth by the MCP at 310 CMR 40.0460, the soil management procedures
pursuant to 310 CMR 40.0030, and/or all applicable worker health and safety practices
per 310 CMR 40.0018 and provided that soils excavated from a depth of greater than
three feet bgs are not left in place on-she at a depth of less than three feet bgs. Other
activities and uses not specifically prohibited would be permitted. Other activities and
uses that, in the opinion of an LSP, would present no greater risks than the permitted uses
identified here would also be permitted. Such uses might include some uses identified
above as inconsistent with the AUL Opinion, provided the associated risks were
demonstrated to be within MCP requirements in an assessment supervised by an LSP.
The owners/operators have an obligation to maintain compliance with the conditions of
these limitations on activities and uses with respect to soil and groundwater at the
property. The provisions of the Notice of AULs will be incorporated into and will run
with deeds, mortgages, leases, and any instruments of transfer.

It is possible that the fence enclosing the Facility could be removed or fall into disrepair.
Therefore, future exposure of neighborhood residents to soils, sediments, and surface
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water within the fenced perimeter of the Facility is possible. In addition, if construction of
new structures was required, construction workers could be exposed to OHM in
subsurface soils in non-hot spot areas.

Hie Notice of Limitation with Respect to Groundwater and the Notice of DPS described
above restrict or control use of groundwater by downgradient residential and industrial
property owners/operators. There is currently no On-property use of groundwater for potable
or non-potable purposes. No use of groundwater within the property boundaries will be
permitted per the terms of the AUL for the property as described above.

Wilmington Public Water Supply/Butters Row Treatment Plant - It is assumed in this
assessment that the two Butters Row wells, the two Chestnut Street wells, and the Town Park
well win continue to operate for the foreseeable future. It is also assumed that the Butters Row
Treatment Plant win also continue to operate for the foreseeable future. The treatment plant
currently conducts various treatments of the combined waters of the five above-mentioned
supply wells to contribute to the Butters Row Treatment Plant. These water treatments are
necessary to the delivery of suitable drinking water to Wilmington residents and the treatments
are required independent of any contaminants related to the Ohn Facility.

Water treatment at the Butters Row Treatment Plant includes aeration of incoming water for
removal of trichloroethene and carbon dioxide (not related to the Olin Facility), pH adjustment
with hme, potassium permanganate oxidation, flocculation, settling and filtration (all for
removal of naturally occurring iron and manganese) and final pH adjustment with Kme and
chlorination (required disinfection). AU of these processes are part of the treatment plant
design and are expected to continue for the foreseeable future. Although MADEP guidance
suggests that public water supplies should be evaluated under the assumption that treatment is
not in place, the assumptions made here are realistic and accurately represent foreseeable future
conditions. Therefore, these assumptions are consistent with MCP risk characterization
requirements. There is no realistic foreseeable situation that would not include removal of iron
and manganese (with aeration as a pretreatment step) from incoming groundwater as wen as
chlorination for disinfection purposes that is required by Federal drinking water regulations.
Even if the Butters Row Treatment Plant were upgraded in the future, these groundwater
treatment processes would continue. The continued treatment of the groundwater plays an
important role in the exposure assessment for both current and future conditions as discussed in
the foflowing exposure assessment.

An additional future exposure pathway is the potential for exposure to the Town of
Wilmington public water supply, whose wells are located about one-half mile to the west of the
Facility. Based on existing data, the inorganic plume associated with the disposal appears to be
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moving very slowly, if at aD. Disposal of material into unhned pits/lagoons and the Lake Poly
Liquid Waste Disposal Area began in about 1953 and continued until a treatment plant was
installed and connected to the Metropolitan District Commission sewer in 1972. Even though
the materials were discharged more than 40 years ago and discharge has been discontinued for
25 years, the migration has been limited in extent There is not an imminent threat to the town
supply wells. The slope of the bedrock surface is a factor in the migration of this material. It is
likely that migration of the material slowed with time due to flattening of the bedrock slope
away from the disposal area. The cessation of disposal would also have resulted in a decrease
in driving head for migration of the denser material. In addition, the geochenrical behavior of
the inorganic material results in the precipitation of some constituents.

Additional data necessary to provide an understanding of the behavior and potential for
migration of the inorganic plume have been collected. Using that information, groundwater
contaminant fate and transport modeling have been conducted to estimate conservatively
whether any further impact to Town of Wilmington water supply wells might be expected in
the absence of any intervention. The modeling results have been used to evaluate that future
exposure pathway.

Available data indicate that the finished water leaving the treatment plant is in compliance
with all Massachusetts Primary Drinking Water Standards. Sodium concentrations are
typically above the Massachusetts Drinking Water Guideline of 20 mg/L.

*+

The Supplemental Phase n Report has concluded that constituents (ammonia, sulfate and
chloride) of the dense layer in the groundwater are present in two of the public supply
wells. The two affected wells are Butters Row #1 and Chestnut Street #1. However, the

/ concentrations of these anarytes found hi those two wells are below corresponding
Massachusetts Drinking Water Standards and Guidelines. Although these constituents
have been detected in the water in these two wells, no one is currently drinking water
directly from those wells. Water from those wells is pumped to the Butters Row Water
Treatment Plant, where it is combined with water from Butters Row #2, Chestnut Street
1A/2, and Town Park wells prior to treatment.

4.1.3 Identification of Potential Human Receptors

Human receptors are the theoretical individuals who might be exposed to site contaminants and
for which risks of adverse effects (carcinogenic and non-carcinogenic) are estimated in the Risk
Characterization section. Receptors are chosen in order to cover the entire range of potential
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exposures (exposure media and exposure routes) and to identify the maximally exposed
individual in the receptor group. The exposure assessment targets average exposure for the
maximally exposed individual (MADEP, 1995a).

The MCP requires that all exposure pathways for each potential receptor be identified. The
human receptors who could be exposed to contamination at or resulting from the Wilmington
site under current use are:

• Neighborhood resident to the west of the site who consumes Town drinking water and
who may play in surface water and sediments outside of the fenced perimeter of the
Facility

• Neighborhood resident to the east of the site who consumes Town drinking water and
who may play in surface water and sediments outside of the fenced perimeter of the
Facility

• Qn-property worker
• Worker at an adjacent industrial property
• On-property Utility worker

The receptors listed under current use could also be exposed under future use. Additional
future receptors include:

• On-property Construction worker
• FuH time, long-term On-property industrial worker
• Neighborhood resident who consumes Town drinking water, who may play in surface

water and sediments (both on and off the Facility property), and who may contact
surface soils within the perimeter of the Facility

The future land use scenarios include a complete exposure pathway associated with the Town
drinking water. Table 8 presents the potential receptors and exposure pathways for current
and future uses of the site and surrounding area and identifies those pathways that are or might
be complete and therefore are evaluated quantitatively in the risk assessment.

4.1.3.1 Soil and Groundwater Categorization

In accordance with 310 CMR 40.0930, soil and groundwater are categorized using the MCP
Subpart I criteria as part of a Method 3 Risk Characterization. Groundwater categories are
used to identify applicable or suitably analogous standards when Method 3 is used to
characterize risk. The soil and groundwater categories are used to guide the development of
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exposure profiles for the risk assessment. Additionally, the groundwater and soil categories
selected for a site are considered in determining the need for an AUL as part of a Response
Action Outcome in accordance with 310 CMR 40.1012 and 310 CMR 40.1070 through
40.1089.

Three soil categories have been identified in 310 CMR 40.0933. Soil is classified into either
category S-l, S-2, or S-3 based on site, receptor, and exposure information. While only one
category is applicable to a specified volume of soil, soils in different areas of a disposal site may
be classified in different categories, depending on their exposure potential Category S-l soils
are associated with the highest potential for exposure, while category S-3 soils have the lowest
potential for exposure. The potential for exposure to soil is described by a qualitative analysis
of the accessibility of the soil in combination with information concerning frequency and
intensity of exposure for site activities and uses. Potential exposures to children, adults, and
environmental receptors are to be considered in identifying categories.

Based on the classification scheme described in 310 CMR 40.0933(5), (6), and (7), unpaved
surface soil (0-3 feet bgs) is classified as S-3 and paved surface soil (0-3 feet bgs) at the She is
classified as S-3 for current exposures for the following reasons:

• soil is either "accessible" because contamination is located in samples within 3 feet of
the surface and it is not covered by pavement or it is "potentially accessible" because
there is contamination within the 3 feet of the surface and the surface is covered by
pavement;

• exposure is expected to be of low intensity for adults only,

• exposure is expected to be of low frequency for adults only.

Based on the classification scheme described in 310 CMR 40.0933 (5), (6), and (7), subsurface
soil (greater than 3 feet bgs) in unpaved areas and subsurface soil (greater than 3 feet bgs) in
paved areas at the Site is classified as S-3 for current exposures for the following reasons:

• subsurface soil is either "potentially accessible" because contamination is located in
samples between 3 and 15 feet bgs and it is not covered by pavement or there is
contamination between 3 and 15 feet bgs and the surface is covered by pavement;

• exposure is expected to be of low intensity for adults only;

• exposure is expected to be of low frequency for adults only.
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All soils found at greater than 15 feet bgs are classified as "isolated" and are therefore classified
as S-3 soils for current and future land uses.

Based on current information and intended AUL the expected future use of the she is industrial
or inactive. While in the future, trespassers may enter the site, more frequent or more intense
activities by trespassers (adolescents) or adults would be prohibited, except as provided for
utility or construction-related excavation activity. Other activities that could disturb soil, such
as recreational sports or play areas, would be excluded without further risk evaluation.

Based on the classification scheme described in 310 CMR 40.0933(5), (6) and (7), unpaved
surface soil (0-3 feet bgs) is classified as S-2 and paved surface soil (0-3 feet bgs) at the Site is
classified as S-3 for future exposures for the following reasons:

• soil is either "accessible" because contamination is located in samples within 3 feet of
the surface and it is not covered by pavement or it is 'potentially accessible" because
there is contamination within the 3 feet of the surface and the surface is covered by
pavement;

• exposure is expected to be of low intensity for adults and children and possibly high
intensity for adult excavation workers;

• exposure is expected to be of low frequency for adults and children (except the full-
time, long-term industrial worker).

Based on the classification scheme described in 310 CMR 40.0933(5), (6), and (7), subsurface
soil (greater than 3 feet bgs) in unpaved areas and subsurface soil (greater than 3 feet bgs) in
paved areas at the She is classified as S-3 for future exposures for the following reasons:

• subsurface soil is "potentially accessible" because contamination is located in samples
between 3 and 15 feet bgs (paved and unpaved) and utility or construction-related
excavation would not be prohibited; however, bringing those soils to the surface and
allowing them to remain at the surface would be prohibited.

• exposure is expected to be of high intensity for adult excavation workers (no children
present during that activity);

• exposure is expected to be of low frequency for adult excavation workers (no children
present during that activity).

MCP soil categories for On-property soils are shown on Rgure 13.
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Three groundwater categories are described in 310 CMR 40.0932. Groundwater category
GW-1 appUes to groundwater that is or may reasonably be expected to be used as a source of
potable water or is in close proximity to a public or private water supply. Groundwater that is
within 30 feet of an occupied existing structure and has an average annual depth to the water
table of less than or equal to 15 feet, is in category GW-2. Groundwater in category GW-2 is
considered a potential source of vapors to indoor air. All groundwater under evaluation is
classified as category GW-3. Groundwater in category GW-3 is considered a potential source
of discharge to surface water. More than one groundwater category may be determined to be
applicable.

Groundwater categories GW-2 (in areas with occupied buildings as shown on Figure 14) and
GW-3 are considered to be potentially applicable to groundwater beneath the Facility property.
Due to the proximity of groundwater with an average annual depth of less than 15 feet to
potentially occupied buildings, and the likelihood that Site groundwater discharges to surface
water at and adjacent to the Facility property, groundwater beneath the Facility property has
been classified as categories GW-2 and GW-3 for the purposes of this Risk Characterization.
(Strictly speaking, the GW-2 category applies only to the currently occupied building.
Assignment of the GW-2 category to the area of the remaining unoccupied buildings is done to
provide additional perspective concerning future land use.) Most of the groundwater beneath
the Facility property is not classified as GW-1, according to the Mass-GIS map (MADEP,
1996d). Hie area beneath the property is not a high-yield aquifer, it is not within 500 feet of a
private drinking water supply, and the site is within 500 feet of a municipal water supply
distribution system.

Groundwater categories GW-1, GW-2, and GW-3 are applicable to groundwater within the
area of the disposal she boundary to the west of the Facility property. The GW-2 portion of
that area is small, because there is not groundwater contamination within 15 feet of the land
surface in most of the area where the dense layer has been identified west of the Facility. As
shown on Figure 14, a large portion of this contaminant plume is within the Zone n of the
Town of Wilmington Water Supply Wells (IEP, 1990; MADEP, 1996d); this portion is
categorized as GW-1 per 40.0932 (4)(a).

Occupied industrial and residential buildings that are not on the facility property are within the
contaminant plume area where depth to groundwater is less than 15 feet. However, site-
related volatile OHM are present in shallow groundwater only on the property in the industrial
area just west of the Facility, not in the residential area along Main Street. Therefore, only the
groundwater beneath the Facility and the industrial properties in that immediate area is
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categorized as GW-2 and evaluated for the potential migration of vapors from groundwater
into buildings.

4.1.4 Identification of Exposure Points and Exposure Routes

As defined in the MCP, an exposure point is the location of potential contact between a human
or environmental receptor and a release of OHM. An exposure point may describe an area or
zone as well as a single point. Exposure routes include ingestion, dermal contact, and
inhalation. Potential exposure points and exposure routes were identified for surface soil,
subsurface soil, groundwater, surface water, sediment, and air.

Due to the presence of numerous hot spots and differential opportunity for site access under
current and future land uses, there are multiple exposure points for each of the media evaluated
at this site. Hie identification of exposure points has been accomplished by first identifying any
hot spots in each medium, identifying any differential opportunity for she access between
current and future land uses, and by identifying any differential opportunity for access to
released OHM among the different portions of the disposal she.

Hot Spot Analysis. Consistent with the MCP (310 CMR 40.0924(2)) and the Guidance For
Disposal She Risk Characterization (MADEP, 1995a), discrete areas of contamination that
meet the MCP definition of a hot spot (310 CMR 40.0006) should be evaluated as additional,
individual exposure points. Therefore, h is important to identify hot spots in various
environmental media prior to identification of the final Hst of exposure points. According to
the guidance, an elevated concentration at a single sample location does not necessarily
constitute a hot spot. For sou, the exposure point is determined by the horizontal and vertical
distribution of contamination and the applicable soil categories. When a contiguous volume of
contaminated soil has more than one soil category within h, the soil in each category is
considered a separate exposure point. Separating surficial (0-3 feet bgs) and subsurface soil
(3-15 feet bgs) accomplishes this separation for this she. Taken together, surface and
subsurface soil hot spots consider both horizontal and vertical distribution of OHM in sol

For this Risk Characterization, hot spot identification is accomplished through a comparison of
the medium-specific arithmetic mean concentration of each anaryte in a particular potential hot
spot to the arithmetic mean concentration of that anaryte in areas without potential hot spots.
If the mean concentration in a potential hot spot is less than ten times the mean concentration in
non-hot spot areas, then no hot spot is present If the mean concentration in a potential hot
spot is greater than ten times the mean concentration in the non-hot spot area, that discrete
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area will be considered a hot spot. No additional statistical evaluation of potential hot spots
was conducted.

Potential hot spots were identified by reviewing the data for each medium, identifying the
location of the highest concentrations of each anaryte, and identifying sampling locations that
might represent discrete areas of elevated concentrations (while also considering known or
suspected sources of OHM release) and then plotting those areas on a figure. Mean
concentrations of each anaryte in each potential hot spot and in the areas without hot spots
(non-hot spot areas) were calculated and compared. The hot spot criteria discussed above
were applied to identify hot spots. Those anarytes that met the hot spot criteria were also
identified for each hot spot This evaluation is presented in Tables 9 through 14. These tables
identify confirmed hot spots and identify the OHM that meet the hot spot definition for each of
those hot spots. The confirmed hot spots and associated hot spot anarytes are summarized in
Table 15. Figures 15 through 23 show all exposure points for each medium, including the
potential/confirmed hot spots. Each of the confirmed hot spots is considered a separate
exposure point in addition to the exposure points identified in the following discussion of the
specific receptors, exposures routes, and exposure points. The sample locations and sample
numbers associated with each of the hot spots and other exposure points are identified in
Attachment 1.

Exposure routes and exposure points are presented in the following sections and summarized
in Table 8 and Table 16, respectively.

4.1.4.1 Surface Soil

Exposure points identified for surface soil include the six hot spots (Grid Area 8, Drum
Area A, Lake Poly Liquid Waste Disposal Area, SWMU-27, SWMU-30 and SWMU-33),
the Sulfate Landfill, the non-hot spot area on the portion of the site with buildings, and the
non-hot spot area on the portion of the site without buildings. These exposure points are
identified on Figure 15. The surface soil exposure points encompass all locations where
OHM have been identified in surface soil Under current and future use, an On-property
worker and a utility worker could be exposed to surface soil through ingestion and direct
contact and inhalation of respirable dust while performing maintenance activities. In the
future, if the perimeter fence was removed, a neighborhood resident could be exposed to
surface soil through ingestion and direct contact while trespassing on the Olin Facility. In
the future, construction workers could be exposed to surface soil via incidental ingestion,
dermal contact, and inhalation of respirable dust. Receptors On-property (either workers
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or trespassers) could also be exposed to contaminants in surface soils via inhalation of
wind-eroded particles. Volatilization of organic compounds from soil to air was not
considered to be significant because of the low level of volatile organic compounds in
surface soils. All receptors evaluated here may be exposed at all of the identified exposure
points. Sample locations and sample numbers included in each hot spot and other
exposure points are identified in Attachment 1.

4.1.4.2 Subsurface Soil

Exposure points identified for subsurface soil include the five hot spots (Drum Area B, Drum
Area A, Lake Poly Liquid Waste Disposal Area, Former Lagoon Area, and Plant B), the
Sulfate Landfill, and the remainder of the non-hot spot areas on the site. These exposure
points are identified on Figure 16. Hie subsurface soil exposure points encompass all locations
where OHM have been identified in subsurface sol Sample locations and sample numbers
included in each hot spot and other exposure points are identified in Attachment 1. Under
current and future use, a site utility worker could be exposed to subsurface soil directly through
ingestion, direct contact, and inhalation of vapors and respirable dust. In the future, a
construction worker could also be exposed through the same routes. Subsurface soils in all
areas of the site are considered equally accessible to utility workers and construction workers,
with the exception of the Sulfate LandfflL An AUL restricts excavation in that area.

4.1.4.3 Groundwater

Exposure points identified for groundwater have been identified in two categories, Zone n
groundwater and non-Zone n groundwater. For current land use, exposure points related to
potentially complete exposure pathways for groundwater include a shallow groundwater hot
spot for volatfles (the groundwater in this hot spot is classified as GW-2 and GW-3
groundwater) that has potential vapor migration into buildings, the two operating non-potable
wells (B-1 and B-3) at the Ahron facility, and theoretically, each of the monitoring wells within
the Zone n of the Wilmington water supply wells, Butters Row Well #1 and Chestnut Street
Well #1, and the Town of Wilmington supplied water from the Butters Row Treatment Plant.
Figure 3-7 of the Phase n Supplemental Report and Figure 18 of this RA delineate the
MADEP-approved wellhead protection zone (Zone H). For current and future land use, the
Butters Row Treatment Plant's water distribution system is a potential exposure point It
should be noted that no one is actually exposed to untreated water from either of the two
supply wells, Butters Row Well #1 and Chestnut Street Well #1, that exhibit impacts by the
Site or from the monitoring wells within the Zone H. Risks associated with use of
groundwater as drinking water are therefore, calculated only for finished water leaving the
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Butters Row Treatment Plant. This is the only realistic exposure point for current and future
conditions associated with the Site.

Figure 17 shows the current and foreseeable future exposure points for the non-Zone n
groundwater. Figure 18 shows the current and foreseeable exposure points for Zone n
groundwater. Sample locations and sample numbers included in each of the hot spots and
other exposure points are identified in Attachment 1.

As discussed in Section 4.1.2 above, under current use, there is no exposure to groundwater
from private weDs for neighborhood residents. All drinking water wells have been abandoned,
all residents have been notified, the NOL is in place or anticipated, and the Town Board of
Health would be unKkety to approve installation of new wells and the conditions of the Notice
of Limitation With Respect to Groundwater (this notice also applies to the property identified
on tax maps as M-25/L-12, which previously used a private well to fill a swimming pool and
M-25/L-9) prevents exposures. No residences that are not addressed by this Notice are in
areas where private wells might be impacted by the site. There is currently a complete
exposure pathway with respect to the Town of Wilmington water distribution system because
ammonia, chloride, sodium and sulfate from the disposal site are reaching Butters Row Well #1
and Chestnut Street Well #1 and the Butters Row Treatment plant.

Current water quality data from Butters Row Well #1 and Chestnut Street Well #1 indicate
that some inorganic anah/tes associated with the groundwater plume are present in those wells.
The concentrations of ammonia and sulfate in particular indicate that some Site constituents
have been drawn to these two wells. Sampling and analysis of finished water from the Butters
Row Treatment plant indicates that analytical parameters are present at concentrations at or
above background. It should be noted that chromium has not been detected in any of the five
town wells in the area.

As presented in Section 5.0 of the Supplemental Phase n Investigation, transport modeling has
concluded that ammonia, chloride, sodium, and sulfate might continue to be drawn to Butters
Row Well #1 and Chestnut Street Well #1 in the future. Therefore, the finished water from the
Butters Row Treatment Plant is also considered an exposure point for future conditions. For
current and future land and groundwater uses, the following receptors are potentially exposed
to finished water from the Butters Row Treatment Plant: Town residents, On-property
workers, and workers at neighboring industrial commercial faculties (represented by Akron).
No detectable chromium would be expected to reach any of the town wetts.

ABB Environmental Services, Inc.

P:\OIJ^WIIJ«IINGT\HHRA2\TEXT96\SEC1&2.DOC 7331.08

4-16



SECTION 4

In addition to potable use of groundwater, there are two non-potable exposure scenarios for
groundwater under current and future land use. On-property and Off-property workers might
be exposed, via inhalation, to vapors migrating from shallow groundwater into buildings. In
addition, Off-property industrial workers might be exposed to OHM that are present in two
wells at the Akron facility to the west of the she. The water from those wells is used as non-
contact cooling water and as industrial process water, particularly for washing processed
materials. Limited direct contact (dermal) worker exposure with this water is possible and if
volatfles are present in this water, then release of those volatiles from the water into building air
could result in worker inhalation exposure.

4.1.4.4 Surface Water

Exposure points identified for surface water under potential future land use include the surface
water hot spot (historical data) and the remainder of the ditches that are not within the hot spot
as shown on Figure 19. These exposure points represent realistic exposure points for future
land use that involve the elimination of the perimeter fencing. In that case, neighborhood
residents and site workers could have access to the entire ditch system and central pond.
Under current land use, however, the perimeter fencing prevents access to On-property surface
water by neighborhood residents and prevents access to Off-property surface water by site
workers. Therefore, for current land use, the exposure points are identified as East Off-
property surface water, On-property surface water, and West Off-property surface water, as
shown on Figure 20. In addition to the historical (pre-weir) data, there are surface water
quality data from 1995 (post-weir). The chromium concentrations in that data set are low,
indicating there is no longer a chromium hot spot as shown on Figure 21.

Under current and future use, a neighborhood resident child playing in the ditches on and
adjacent to the property could be exposed to contaminated surface water through incidental
ingestion and dermal contact. On-property workers could also be exposed to surface water in
the ditches and pond via incidental ingestion and dermal contact during maintenance activities.

4.1.4.5 Sediment

Exposure points identified for the sediment under potential future land use include the hot spot
and the remainder of the ditches that are not within the hot spot, as shown in Figure 22. These
exposure points represent realistic exposure points for future land use that involves the
elimination of the perimeter fencing. Under current land use, however, the perimeter fencing
prevents access to On-property sediment by neighborhood residents and prevents access to
Off-property sediment by she workers. Therefore, for current land use, the sediment exposure
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points are identified as East Off-property, South Ditch, and West Off-property, as shown on
Figure 23.

Under current and future use, a neighborhood resident child playing in the ditches on and
adjacent to the property could be exposed to contaminated sediment through incidental
ingestion and dermal contact. Current and future On-property workers could also be exposed
to sediment in the ditches and pond via incidental ingestion and dermal contact during
maintenance activities.

4.1.4.6 Air-Inhalation of Vapors

Under current and future use, workers On-property or at an adjacent industrial facility could be
exposed via inhalation to volatile compounds (including ammonia) migrating from
groundwater to soil gas and subsequently through foundation walls and floors into buildings.
The exposure point was identified as the shallow groundwater "volatfles area" that is located
On-property and slightly to the west of the property as shown in Figure 17.

An On-property utility worker (current and future use), and an On-property construction
worker (future use) could be exposed to soil gas contaminants released during soil excavation
via inhalation.

Under current and future land use, workers at neighboring facilities that use groundwater for
process water could be exposed via inhalation to vaporized ammonia or volatile organic
compounds. The wells at the Akron facility are evaluated for this exposure pathway. Other
industrial properties downgradient of the site have been notified of the groundwater conditions
and have been offered an opportunity for DPS that has associated with it a Groundwater
Management Plan designed to prevent human and environmental receptor exposure to
groundwater in the areas covered by the DPS. In addition, the Town Board of Health is
required to evaluate permits for installation of new weDs per the Board of Health Code of
Regulations, Section 6. The Board would not approve of installation of new wells if that
would endanger public health. Therefore, no other exposures associated with active use of
groundwater in this GW-2/GW-3 area are evaluated.
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4.2 DEVELOPMENT OF EXPOSURE PROFILES

Exposure profiles identifying potential receptors, potential exposure points, exposure medium
and route, frequency of exposure, duration of the exposure event, and duration of the exposure
period are summarized in Table 17 for current use and foreseeable future use. The utility
worker and the construction worker could be exposed for extremely limited periods (two
weeks and two months, respectively) and have been evaluated for subchronic exposures. The
duration of the exposure periods for the other potential receptors is ten years or greater; these
receptors have been evaluated for chronic exposures.

4.2.1 Current Use Exposure Profiles

The following exposure profiles describe potential receptors and the specific exposure
parameters that were used to estimate exposure under current she use.

4.2.1.1 Neighborhood Resident

Child residents (7 through 16 years of age on Table 17) Irving near the Wilmington property
are potentially exposed to contaminants while playing in the ditches around the Facility.
Current exposures are assumed to occur in the East Ditch Off-property and West Ditch Off-
property, which are outside the fenced perimeter of the Facility. Exposures to both surface
water and sediment could occur via incidental ingestion of and dermal contact with each
medium. The exposure frequency and duration of the exposure period for each potential
exposure is assumed to be six events per year (two events/month, June through August) for ten
years, respectively. The duration of the exposure events wfll be one day per event for surface
water ingestion, sediment ingestion, and dermal contact with sediment, and two hours per
event for dermal contact with surface water. The body weight of the child over the ten-year
exposure duration is an average 42 kilograms (kg) (MADEP, 1995a). The surface water
intake rate is 5 ml per event (assuming that exposure while wading is one-tenth of the default
ingestion rate for incidental ingestion of water during a swimming event) (MADEP, 1995a),
and the default sediment ingestion rate is 50 ing/day. The surface area exposed to surface
water is 6578 cm2, corresponding to the area of hands, forearms, legs, and feet. The surface
area exposed to sediment is 4521 cm2, corresponding to the area of head, hands, forearms, and
lower legs (50th percentfle males 7 through 16 years, MADEP, 1995a).

This same resident has a current and future she-related drinking water exposure because there
is a complete exposure pathway for the Wilmington public water supply distribution system.
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AH exposure assumptions and the calculation of exposures are documented in the spreadsheets
in Attachments 6 through 10.

4.2.1.2 On-property Worker

The following exposure parameters are based on an interview with Facility personnel on
September 24,1996 (Personal Communication, 1996).

An On-property worker could be exposed to surface soil contaminants while performing
routine outdoor maintenance tasks. The worker could be exposed through ingestion of and
dermal contact with the soil and inhalation of dust during grass-mowing activities. Exposure
frequency is three events per year (12 hours per event at a rate of two hours per day). Hie
duration of the exposure event is six days (2 hours a day for inhalation of dust) and the
duration of the exposure period is 25 years. Three events per year, six days per event yields an
exposure of 18 days per year. The On-property worker could also be exposed to surface water
and sediment during replacement of hay bales that are located along the South Ditch.
Exposure frequency is three events per year (four hours per event). The duration of the
exposure event is one day and duration for the exposure period is 25 years. Soil and sediment
ingestion rate is 50 mg/day. The assumed skin surface area exposed to soil is 5,200 cm2,
corresponding the areas of head, hands, and arms (50th percentile males; MADEP, 1995a).
The assumed skin area exposed to surface water and sediment is 3,900 cm2, corresponding to
the areas of hands and arms (50th percentile males; MADEP, 1995a). The assumed adult body
weight is 70 kg.

An On-property indoor worker could be exposed through the inhalation of volatile organic
contaminants volatilizing from groundwater and migrating into a building. Exposure frequency
is 250 days per year (five days per week for 50 weeks per year). The assumed duration of the
exposure event is eight hours per day. The duration of the exposure period is 25 years. (A
ventilation rate is not identified here because exposures are quantified in terms of average
concentrations rather than doses.) Default body weight of 70 kg is used. AH exposure
assumptions and the calculation of exposures are documented in the spreadsheets in
Attachments 6 through 10. The same On-property worker is assumed to drink 1 liter of water
per work day from the Butters Row Treatment Plant water distribution system.

4.2.1.3 Off-property Worker

An Off-property worker could be exposed via inhalation to organic contaminants volatilizing
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from the Off-property groundwater plume and migrating into a building. Exposure frequency
is 250 days per year (five days per week for 50 weeks per year). The duration of the exposure
event is eight hours per day. The duration of the exposure period is 25 years. A body weight
of 70 kg is used. (A ventilation rate is not identified here because exposures are quantified in
terms of average concentrations rather than doses.) An exposure assumptions and calculations
are documented in the spreadsheets in Attachments 6 through 10. For this inhalation exposure
scenario, On-property and Off-property workers are presented in combination. The Off-
property worker is conservatively represented in this risk assessment by a typical worker at the
Aftron facility. TTiis is a conservative approach because the Ahron faculty is the only
downgradient industrial/commercial property that has wells and uses groundwater for industrial
purposes. It is assumed here that workers may also be exposed to the water used for industrial
purposes and that they may ingest 1 tiler/work day of water from the Butters Row Treatment
Plant.

The exposures associated with the industrial use of the groundwater are fully described in
Attachment 5. The only potential for exposure to this water is associated with the use of the
groundwater as rinse water in a printed circuit board plating line and with treatment of the
wastewater from this process. The rinse water is used in open tanks in a large, well ventilated
room. There is potential for minimal dermal contact with the water and also potential for
inhalation of any volatile constituents (such as ammonia) of the water that might be released
from the water into the ah*. There is virtually no potential for ingestion of this rinse water
(Personal Communication, 1997).

After the water is used in the plating process, it flows to a wastewater system, A preliminary
treatment step is pH adjustment to pH 9.5. This adjustment from more acidic/neutral pH to the
alkaline side would tend to liberate more ammonia from the water. However, this treatment
takes place in a part of the facility where only a few employees are present. In addition, much
of the ammonia that could be released at this step would Hkeh/ be associated with addition of
ammonia compounds as part of the plating process (Personal Communication, 1997).

4.2.1.4 Utility Worker

A utility worker who repairs or installs utilities located in the subsurface soil on site could be
exposed to contaminants in the subsurface soil Potential routes of exposure are ingestion of,
and dermal contact with, the soil and inhalation of dust. The assumed exposure frequency for
all routes of exposure is five days per work week. The duration of the exposure period for all
routes of exposure is for two weeks. The duration of the exposure event wOl be one day for
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ingestion of and dermal contact with surface and subsurface soil and 8 hours for inhalation of
volatfles. The default soil ingestion rate is 500 ing/day (MADEP, 1995a).
Additional exposure parameters include a body weight of 70 kg and skin surface area exposed
is 5200 cm2, corresponding to the areas of head, hands, and arms (50th percentfle males;
MADEP, 1995a). All exposure assumptions and calculations are documented in the
spreadsheets in Attachments 6 through 10.

4.2.2 Future Use Exposure Profiles

The exposure profiles presented in the current use section are virtually identical under a future
use scenario for the following receptors:

• On-property Worker (full time, active industrial use)
• On-property Utility Worker
• Off-property Worker

Three additional potential receptors, an On-property construction worker, a neighborhood
resident using the Wilmington public water supply, exposed to On-property surface soils,
surface water, and sediments, as well as to Off-property surface water and sediments, and a
full-time, long-term On-property industrial worker using the Wilmington PWS and exposed to
soils, vapors migrating from groundwater into buildings, and to a lesser extent, surface water
and sediment, are possible for future land use scenarios. AH exposure assumptions and
calculations are documented in the spreadsheets in Attachments 6 through 10.

4.2.2.1 Construction Worker

If the Olin site is utiHzed for industrial purposes, a construction worker could be exposed to
contaminated surface and subsurface soil during excavation and subsequent work activities. In
addition, the construction worker could be exposed through the inhalation of dust from the
soil The assumed exposure frequency for all exposures is five days per workweek. The
assumed duration of the exposure period is eight weeks for all exposures. The default duration
of the exposure event is one day for ingestion of and dermal contact with surface and
subsurface soil and eight hours for inhalation of dust. Additional exposure parameter values
for this receptor include a body weight of 70 kg, a soil ingestion rate of 500 nag/day (MADEP,
1995a), and exposed skin surface area of 5200 cm2, corresponding to the area of head, hands,
and arms. Spreadsheets documenting exposure assumptions and calculations appear in
Attachments 6 through 10.
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4.2.2.2 Neighborhood Resident

Assuming current site fencing is not maintained in the future, a child resident (7 through 16
years of age) living near the Wilmington property could be exposed to surface water and
sediments On-property. Exposure assumptions are the same as for current Off-property
exposure to surface water and sediments. These trespassers would also be exposed to surface
soil contaminants while trespassing on the Wilmington facility. Exposures could occur via
incidental ingestion of and dermal contact. The exposure frequency and duration of the
exposure period win be 12 events per year (two events/month, May through October) for ten
years, respectively. The body weight of the child over the ten year exposure duration is an
average 42 kg (MADEP, 1995a). The soil ingestion rate is 50 mg/day. The exposed skin
surface area is 4521 cm2, corresponding to the area of head, hands, forearms, and lower legs
(50th percentfle males; MADEP, 1995a).

This same neighborhood resident could, in the future, be exposed to drinking water from the
Wilmington Public Water Supply and Butters Row Treatment Plant distribution systems.
While the resident might be exposed at the site for a ten-year period, the drinking water
exposure duration would be 30 years for a residential scenario. Because there are no
carcinogenic OHMPCs in finished drinking water, the noncancer Hazard Index was used to
evaluate drinking water risk for the neighborhood resident. The child resident Hazard Index
was used to represent the residential noncancer risk because the child value is higher than the
adult value and they are not additive. All exposure assumptions and calculations are
documented in the spreadsheets in Attachments 6 through 10.

4.2.2.3 On-Property Full-Time, Long-Term Industrial Workers

If in the future, the property were put again to active industrial use, a full-time, long-term
industrial worker might be present. A conservative frequency of exposure to surface soil of
153 events/year (equal to the MADEP default exposure frequency for residential scenarios) has
been assigned to this receptor. The wooded, low-lying area in the surface soil grid area 8 is not
as accessible as other portions of the property. Therefore, exposure frequency for that area is
estimated to be roughly 25% of the rest of the property, or 38 days/year. This is Kkery to be an
overestimate of exposure. This worker might also be exposed to vapors migrating from
groundwater into buildings. This worker might also drink 1 liter/day of water from the
Wilmington PWS five days per week for 50 weeks per year. This worker might also be
exposed infrequently to surface water and sediments in the ditches at the property. This
receptor would have a 25 year exposure scenario.
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4.3 IDENTIFICATION/ESTIMATION OF EXPOSURE POINT
CONCENTRATIONS

Exposure Point Concentrations (EPCs) are identified for each exposure point described
previously. For those locations/media where field sampling was performed, measured EPCs
are calculated. To predict future concentrations (at the Wilmington Water Supply Wells), or to
estimate concentrations that may currently occur but for which no sampling was performed
(for example, the concentration of respirable particulates in air during excavation), modeled
EPCs are estimated.

Although the MCP requires that an EPC be calculated for each exposure point, there is not a
corresponding requirement to calculate risks at each exposure point in a Method 3 risk
assessment Therefore, for soils, surface water, and sediment, this assessment utilizes an
"overall site EPC" for each receptor/medium combination. This "overall site EPC" is
calculated via a multi-step process. The EPC is calculated at each exposure point; it is
determined whether each receptor might be exposed at multiple exposure points; it is
determined if each exposure point has equal access and probability of exposure; and then a
surface area-weighted EPC is calculated for each OHM in each medium for each receptor.

For surface soil, there are nine separate exposure points that are shown on Figure 15. The
EPCs at each of the surface soil exposure points are shown in Tables 18 through 26. There are
three separate areas of the site with respect to surface soil exposure: the area with buildings,
the area without buildings, and the Sutfate Landfill An current and future land use receptors
have the potential to be exposed at each of the three areas of the she. Based on interviews with
plant personnel and observations of site features, it was determined that for the identified
current use surface soil receptors, each of the individual exposure points is equally accessible.
The frequency of exposure at each exposure point is assumed to be a function of the surface
area of the exposure point relative to the remainder of the site. For the future long-term, full-
time industrial worker, it is assumed that all exposure areas are equally accessible except for
surface soil Grid Area 8. For surface soil, the "overall site EPC" was calculated as shown in
Table 27. Based on the relative surface area represented by each exposure point, a weighted
EPC was calculated for the area with buildings and for the area without buildings. Then, based
on relative surface area represented by the two areas, a weighted average "overall site EPC" is
calculated for each anaryte. This "overall site EPC" is used as input for calculating surface soil
exposures. Hie Sulfate Landfill surface soil was evaluated independent of the other two areas
of the site because it is removed physically from the remainder of the site.
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For the long-term, fiifl-time industrial worker, ft has been assumed that surface soil Grid Area 8
is not as accessible as the rest of the area without buildings, ITiat area is heavily wooded and is
wet in the low lying areas. Because it is a wetland area, ft is unlikely buildings win be
constructed there. Therefore, ft is assumed this future industrial worker would be likely to visit
this area with a frequency of roughly 38 times per year, or roughty one day per week April
though December. The assumed industrial worker exposure frequency for the remainder of the
site (mostly open un-wooded land) is 153 days per year. Therefore, for this receptor, the
"overall site EPC" was calculated using the approach described above, but with a "weighting
factor" for Grid Area 8 that reflects the relative surface area and a frequency of exposure that is
approximately 25% of the frequency of exposure in the other areas of the sfte.

For subsurface soils, the identified receptors are future utility workers and future construction
workers. Each of these receptors could be exposed with equal probability at any location
within the Facility property (excluding the SuHate Landfill for which an AUL prevents
excavation of soil). Hie EPCs at each of the subsurface soil exposure points are shown in
Tables 28 through 34. As shown in Table 35, an "overall sfte EPC" is calculated based on the
relative surface area represented by each of the six subsurface soil exposure points shown in
Figure 16. The "overall sfte EPCs" are used to calculate subsurface soil exposures.

This approach clearly overestimates likely exposures and risks for these receptors. All
subsurface soil hot spots have been included in the calculations of the overall sfte EPCs for
these receptors, even though the AUL for the Facility property would prevent excavation
activity within any identified subsurface soil hot spots without further evaluation, under the
supervision of an LSP, of the potential exposures and risks. Based on such an evaluation,
worker protection measures might be required if such excavation activities were to be
conducted.

For groundwater, the exposure points are located either in the non-Zone n area or in the
Zone n area. Exposure points for the non-Zone n area include the shallow groundwater hot
spot, the dense layer hot spot, the Akron wells, and the remainder of the non-Zone n area as
shown in Figure 17. For the Zone n area, exposure points include the Plant B area hot spot,
the dense layer hot spot, the Butters Row well #1, Chestnut Street well #1, the Butters Row
Treatment Plant distribution system, and each monitoring well within the remainder of the
Zone n area as shown in Figure 18. EPCs for Butters Row Well #1 and Chestnut Street
Well #1 as wen as other groundwater exposure points have been identified in this report.
However, only post-treatment water quality data are used to calculate potential exposures and
risks because receptors are not exposed to untreated water. The EPCs for each of the
groundwater exposure points are shown in Tables 36 though 49.
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Because the only realistic drinking water exposure point is the distribution system for the
Butters Row Treatment Plant, EPCs for current conditions and for possible future conditions
(based on plume and groundwater modeling) in the finished water from the Butters Row
Treatment Plant have been used in calculating non-cancer and cancer risk estimates. For
current conditions, the EPCs are based on data collected in April 1997 (Table 45). For future
conditions, the EPCs are based on the results of the plume, groundwater, and chemical
transport modeling activities (described in Sections 5.1 and 5.2 and Appendices P and Q of the
Supplemental Phase EL Report) and chemical treatment processes that are conducted at the
Butters Row Treatment Plant (Tables 46 through 49).

Estimation of future finished water quality at the Butters Row Treatment Plant and
identification of EPCs is best described by discussing: the conceptual understanding of the
groundwater system; the approach for estimating future water quality at each of the Town
wells; the scenarios evaluated; the groundwater and chemical modeling results; the treatment
processes at the Butters Row Treatment Plant; and the calculation of EPCs in the finished
water.

The conceptual understanding of the groundwater system is key to the modeling exercise. The
major points of the conceptual understanding are:

• Movement of the dense layer of inorganic constituents from the Site to the west has been
gravity driven. The dense layer historically flowed along the bedrock surface.

• The dense layer is currently moving very slowly, if at aH.

• Geochemical modeling and field verification indicate there is not much mixing between the
dense layer and the overlying groundwater. There is a sharp concentration gradient
between the dense layer and overlying water.

• Geochemical modeling and field verification indicate that while chromium is soluble in the
dense layer, the geochemistry of the system does not allow measurable chromium to be
present in the overlying groundwater.

• There is a groundwater divide in the vicinity of Main Street. Groundwater to the east of
Main Street flows toward the pumping Ahton wells. Groundwater to the west of Main
Street flows towards the Maple Meadow Brook wetland and the Town wells.
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• No chromium has been detected in shallow or intermediate wells in the Maple Meadow
Brook wetland or in any Town wells.

• The more soluble Site constituents (ammonia, sulfate, chloride, and sodium) have reached
Butters Row Well #1 and Chestnut Street Well #1.

• Most of the groundwater drawn to Butters Row Well #1 and Chestnut Street Well #1
originates at shallow to intermediate depths in the wetlands or outside the area of
contaminated groundwater.

• Groundwater from the five Town wells is mixed before entering the Butters Row
Treatment Plant, from which finished drinking water is distributed.

The approach for estimating future water quality at each of the Town wells included
identification of flow paths to each of the town wells (particle tracking) and modeling of
groundwater and chemical transport along those flowpaths. The determination of flowpaths
and associated flow volumes are described in detail in Section 4.5 of Appendix P of the
Supplemental Phase n Report. The chemical transport modeling is presented in detail in
Appendix Q of the Supplemental Phase n Report.

Constant density groundwater flow and particle tracking modeling using USGS codes
MODFLOW and MODPATH was used to help determine potential contaminant transport in
Maple Meadow Brook groundwater to the Town of Wilmington municipal supply wells under
differing conditions of pumping and seasonanty. The pumping wells evaluated were Butters
Row well #1 and Chestnut Street well #1. Four scenarios were evaluated:

1. AH five municipal wells pumping at a five year average rate during the wet season (with
GW-83-D, without GW-83-D);

2. Only Butters Row well # 1 pumping at capacity (1 mgd) during the wet season;
3. All five municipal wells pumping at a five-year average rate during the dry season;
4. Only Butters Row Well # 1 pumping at capacity (1 mgd) during the dry season.

For each of the two wells, a number of flow "particles" were initiated at the well head and then
backtracked upgradient (Le., allowed to flow in reverse) from the well to the point of origin in
the aquifer. This allowed a series of Bowlines from the aquifer to each well to be defined. The
volume of water contributed to each well from each particle flowiine was then determined.

Each of the flowfines was examined to determine the percentage of contribution from each
portion of the aquifer (background, shallow, intermediate, deep) and to determine the water
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quality encountered as the particle flowline passed through different portions of the aquifer.
For many flowlines, water quality along the path was either from water unaffected by
contamination or flowed through shallow-depth groundwater. Other flowlines passed through
intermediate or deep portions of the aquifer where water quality has been degraded by site
contaminants. The "worst" water quality encountered by each flowline was then determined,
either by assigning ft the water quality of a nearby well, or calculating a distance-weighted
average if more than one well was nearby.

The water quality assigned to a flowline was then adjusted according to the percentage of
water contributed to the pumping well from that flowline. For example, if a flowline passed
through a portion of the aquifer having 100 mg/L sulfate, and the flowline contributed 2.5% of
the total water pumped, then the contribution of sulfate from that flowhne is 100 X 0.025 =
2.5 mg/L. Since the volume sum of all flowlines equals unity, the contribution of sulfate is
summed for all flowfines and that is the predicted concentration of sulfate at that well for that
scenario.

The scenarios evaluated are intended to bracket realistic and worst case conditions. The
scenarios involving all five wells pumping are the most realistic given the Town's drinking
water needs. The scenarios involving Butters Row Well #1 as the only pumping well are
intended to evaluate a worst case situation (Le., it assumes that all of the drinking water is
provided by the Town well that is most impacted by the Site and there is no mixing with other
wells).

The scenarios involved wet season and dry season conditions. The conditions during the dry
season simulations do not represent a typical flow regime in this area. The dry season
simulations may be typical of particularly dry periods that may occur several years apart and for
relatively short periods of time. On the other hand, the wet season simulations are probably
representative of actual conditions for several months of every year. Therefore, the dry season
predictions can be considered unusual and extreme. Actual conditions over several years win
fall between the wet and dry seasons, but probably closer to the wet season.

Simulations for all five wells pumping during the wet season were conducted in two ways. In
one approach, flow paths for Butters Row Well #1 and Chestnut Street Well #1 include water
quality representative of the deep monitoring well GW-83-D. hi the other approach, the
simulation does not include water quality associated with GW-83-D because the groundwater
modelers believe water from that depth would probably not be captured by the Town wells.
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The results of the groundwater and chemical transport modeling, and estimated concentrations
of inorganic constituents and total dissolved solids at Butters Row Well #1 and Chestnut Street
Well #1 are presented in Table 5-3 to the Supplemental Phase n Report. These results have
also been incorporated into Tables 46 through 49 of this risk assessment as a component of the
calculation of EPCs for water leaving the Butters Row Treatment Plant The predicted future
water quality (likely maximum concentrations) for these two wells is generally consistent with
historical and current water quality in those wells (with the exception of the wet season
scenario with all wells pumping, which includes particles from monitoring well GW-83-D).
The latter scenario yields marginally higher constituent concentrations at Butters Row Well #1
and substantially higher concentrations for Chestnut Street Well #1. For this scenario,
concentrations of ammonia - N, iron and sulfate are approximately ten-fold higher than the
same scenario which excludes input from monitoring well GW-83-D (Table 46). The results
from this scenario are considered a worst-case, unlikely scenario because the water in this deep
well would probably not be captured by the Town wells.

One surprising result of the modeling is that when only Butters Row Well #1 is pumping, the
water quality in that well would be better than when all five wells are pumping. This would
occur because, without the other weDs pumping, Butters Row Well #1 captures more water
from unimpacted areas. Overall, however, the scenario with only Butters Row Well #1
pumping would still represent a worst case scenario for finished drinking water, because there
is no mixing of that water with unimpacted water from Butters Row Well #2, Chestnut Street
Well #2/lA, and the Town Park Well (assuming the GW-83-D scenario is not realistic).

For surface water and sediment, there is a single large hot spot that encompasses the majority
of the Off-property West Ditch, On-property Ditch, and the Off-property East Ditch system
(Figure 19). However, under current land use, the existing perimeter fence prevents the
neighborhood residents and On-property workers from being exposed to the entire hot spot
area. Therefore, for current land use, three separate points are identified (Figure 20). A
separate receptor group is identified for each of these exposure points. A neighborhood
resident living to the west of the facility might be exposed in the Off-property West Ditch.
Neighborhood residents living to the east of the facility might be exposed in the Off-Property
East Ditch. On-property workers might be exposed in the On-property South Ditch and
Central Pond. No area weighting of EPCs was conducted for these current land use exposure
points. It should be noted that in addition to the historical data, there is also a recent data set
(post-1994) for metals in surface water. Hie same three current land use exposure points were
applied to these recent data.

With respect to future land use, it is presumed that a perimeter fence may no longer exist.
Under those conditions, each of the receptors might be exposed to the entire identified hot spot
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and non-hot spot areas of the ditch system. Therefore, for historical data, the two surface
water exposure points (hot spot and non-hot spot) are surface area weighted to derive an
"overall she EPC" for each anaryte in surface water. For the 1995 surface water analytical data
there is a single exposure point as shown in Figure 21. Hie EPCs at each of the surface water
exposure points are shown in Tables 50 through 58. A similar approach is used for sediment
EPCs for sediment exposure points are shown in Tables 59 through 64.

The derivation of the "she EPCs" for surface water and sediment for future land use are shown
in Tables 58 (historical data) and 64. Sediment exposure points are shown in Figure 22 and
Figure 23. Weighted EPCs were not calculated for recent surface water data because there is
not a hot spot for that data and there is only one exposure point for future use.

4.3.1 Measured Exposure Point Concentrations

For a given chemical in a given exposure area, EPCs for contaminants in surface soil,
subsurface soO, sediment, and surface water were calculated by taking the arithmetic average of
all results. Non-detects were assigned a concentration equal to one-half of the SQL.
Concentrations in duplicate samples were averaged and the result treated as one data point in
the calculation of the EPC. Generally, if the average concentration exceeded the maximum
detected concentration, the maximum concentration was used as the EPC.

EPCs have been calculated for the shallow groundwater "volatfles" exposure point and for the
Ahron wells exposure point. The EPCs selected to represent potential exposures to the
shallow groundwater "volatiles" exposure point under current land use conditions were based
on the maximum detected concentrations from samples collected after January 1, 1995. EPCs
selected to represent worst-case future conditions were based on the maximum detected
concentrations in these and historical groundwater samples. The EPCs for the Ahron wells
were based on maximum detected concentrations from the most recent sampling event
(October 17, 1996) to represent a worst case groundwater scenario. These EPCs are used as
inputs to the models used to estimate exposures via vapor migration into buildings and via
industrial use of groundwater in the area downgradient of the site.

Individual EPCs for each exposure point for surface soil, subsurface soil, shallow groundwater,
deep groundwater, surface water, and sediment are presented in Tables 18 through 64. It
should be noted that the EPCs for the 'Volatfles" exposure point and the Ahron wells exposure
point (Table 43) are used as inputs to exposure models for indoor air and industrial water use.
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EPCs have been identified for untreated water at Butters Row Well #1 and #2 and Chestnut
Street #1 (Table 44). EPCs have been identified for the Butters Row Treatment Plant
distribution system under current conditions (Table 45). The EPCs are the reported analytical
results from the April 24, 1997, sample of finished water. The sample was identified as
"BRTP" and was assigned a laboratory identifier of 970923A-01. No volatile organic
compounds were detected in the sample. Inorganic parameters included in the analysis of this
sample include ammonia, chloride, sulfate, total dissolved solids, iron and manganese.
Although there is a reported result for ammonia in that sample, the phenate extraction method
used in the analysis measures combined (chloramines) as weQ as free ammonia. Since there is
free residual chlorine in the water, un-combined ammonia could not be present in the finished
water. Butters Row Treatment Plant in-house laboratory detected iron, manganese, total
chlorine, free chlorine and pH. The EPCs used to calculate risks for current conditions in the
Butters Row Treatment Plant distribution system are shown in Table 45.

4.3.2 Modeled Exposure Point Concentrations

For media that were not sampled or for predicting EPCs for future exposure scenarios,
modeling was conducted. Brief discussions of each modeled exposure pathway are presented
below and each of these pathways is addressed in more detail in Attachment 5. The modeled
EPCs for these pathways are shown in the appropriate spreadsheets in Attachment 5 and in
Attachments 6 through 10.

4.3.2.1 Indoor Air

Modeling was conducted to estimate indoor air concentrations as a result of volatilization from
groundwater and migration through foundation walls and floors. A Gas Research Institute
model (developed by Atlantic Environmental Services, 1988) for vapor intrusion was used to
estimate indoor air concentrations to which workers On-property in the "office building" or
Off-property workers in a building located on property immediately south of the Facility could
be exposed. This model is discussed in detail in Attachment 5. The resultant indoor air EPCs
for the On-property worker and the Off-property worker are presented in that attachment and
in the spreadsheets in Attachment 8 and in Tables 36 and 37.

Modeling was also conducted to estimate indoor air concentrations resulting from use of
groundwater as process water for industrial applications at the Aftron facility adjacent to the
western property boundary. Indoor air EPCs for this scenario were estimated by calculating
the maximum amount of volatile OHM that could be released from process water, based on
she-specific process parameters (e.g., water usage, building volume, building ventilation)
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obtained from interviews with Akron facility personnel (Personal Communication, 1997).
Because the volatility of ammonia can vary among chemical species, the air EPC calculations
for ammonia were based on worst-case estimates of the amount of ammonia that may be
present in Akron wells in the volatile form (Le., NH3°). Details for the Ahron model, including
documentation of air EPC and ammonia chemical specification calculations, are presented in
Attachment 5. The resultant indoor ah- EPCs for the On-property worker and the Off-property
worker are presented in that attachment and in the spreadsheets in Attachment 8 and in Table
43.

4.3.2.2 Fugitive Dust

Concentrations of respirable particulates in air during excavation activities (utility and
construction workers) were assumed to be equal to 60 ug/m3, and 32 ug/m3 for non-excavation
activities, per MADEP guidance (1995a).

4.3.2.3 Wilmington Town Water Supply

EPCs have been estimated for future conditions at Butters Row Well #1 and Chestnut
Street Well #1 as well as at the Butters Row Treatment Plant distribution system based on
the groundwater and chemical transport modeling that is presented in Appendices P and Q
to the Supplemental Phase n Report and summarized in Subsections 5.2.1 and 5.2.2 of the
Supplemental Phase n Report. As previously discussed, four different scenarios involving
the Town wells have been modeled: all five wells pumping, wet season; all five wells
pumping, dry season; only Butters Row Well #1 pumping, wet season; and only Butters
Row Well #1 pumping, dry season. The scenario for afl five wells pumping during the wet
season was modeled two ways (including and excluding water from the deep monitoring
well GW-83-D). The modeling predicted maximum concentrations at the two potentially
impacted wells, Butters Row Well #1 and Chestnut Street Well #1, for each of the
scenarios. The predicted concentrations (EPCs) for each of those wells are shown in
Tables 46 through 49.

For each of the four future scenarios, concentrations in raw water entering the Butters
Row Treatment Plant and in finished water leaving the treatment plant have been
estimated. The estimated concentrations in the finished water are considered EPCs for
future conditions for the Butters Row Treatment Plant distribution system. These EPCs
are shown in Tables 46 through 49.

ABB Environmental Services, Inc.

Pi\OUN\WILMINGTVfflRA2\TEXT96\SECl&2.DOC 7331.08

4-32



SECTION 4

The raw water entering the treatment plant is composed of water from all five wells (two
scenarios) or from only Butters Row Well #1 (two scenarios). As shown in these tables,
the concentrations in the raw water entering the treatment plant are essentially flow-
weighted averages of the concentrations in the five wells. The typical flows are average
flows over the last five years as reported in Subsection 4.5 of Appendix P to the
Supplemental Phase n Report. The concentrations for Butters Row Well #1 and Chestnut
Street Well #1 are estimated concentrations from the chemical modeling as presented in
Table 5-3 of the Supplemental Phase n Report. The concentrations for Butters Row Well
#2, Chestnut Street Well #2/1A and Town Park are from Table Q-l, Average
Composition of Groundwater Samples Collected within the Maple Meadow Brook
Wetland, of Appendix Q to the Supplemental Phase n Report. The concentrations of
groundwater constituents in finished water leaving the Butters Row Treatment Plant have
been estimated based on the nature, efficiency, and capacity of the treatment processes
that are currently in place.

The Butters Row Treatment Plant is one of two drinking water treatment plants in
Wilmington. The Sargent Treatment Plant treats water from Shawsheen Avenue, Brown's
Crossing, Salem Street, and Barrows Road. There are some plans to pipe the Shawsheen
Avenue water to Butters Row well #1. The water distributed from Butters Row
Treatment Plant serves roughly half of town and Sargent serves the other half (there is no
mixing of the water from the two plants prior to distribution).

The treatment plant has a design capacity of 3 mgd and the capacity to produce 4 mgd in
emergency situations. For the last five years, the average flow through the Butters Row
Treatment Plant has been approximately 1.4 mgd.

The current treatment plant operation includes the following operations:

1. Aeration to remove TCE and CQi (incoming water pH = approximately 5.2-5.5)
2. Lime and ahim addition (pH = approximately 5.9)
3. Potassium permanganate and polymer addition followed by flocculation and

sedimentation
4. Filtration with activated carbon
5. pH adjustment with Hme (pH = approximately 8.5)
6. Chlorination for disinfection (chlorine gas injected into finished water line)

Current dosing at various points in the process:

Ahim41.74mg/L
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Pre-lime 23.74 mg/L
Potassium permanganate for oxidation of iron and manganese 2.30 mg/L
Polymer (coagulant aid) 0.2 mg/L
Post lime 9.46 mg/L

Cliff Preble, Treatment Plant Operator, indicated there is approximately 1 mg/L free-
residual chlorine in finished water and approximately 2 mg/L total chlorine (maximum) in
the finished water. Recent monitoring data for the treatment plant support this
information. Although the treatment plant was not designed specifically to do so, the
disinfection process via chlorination would oxidize any ammonia present in the water at
that stage, provided the chlorination is carried out to the breakpoint. Presence of free
residual chlorine would indicate that the chlorination has been carried to the breakpoint.

There is a limit to the amount of ammonia that could be oxidized by the current treatment
system. Two oxidation steps (permanganate and chlorine) could potentially oxidize the
ammonia. Oxidation of ammonia by chlorine is well documented in basic water treatment
texts. The oxidation of ammonia by permanganate is not discussed. Based on the electrical
potential of the permanganate reduction half-reaction, it appears that oxidation of ammonia
by permanganate is thermodynamically favored, and it is expected there is some removal
during this stage of the treatment. Stripping of ammonia in the tower is unlikely at the pH
indicated. Carbon does not remove significant ammonia from water. For the purposes of
estimating a maximum ammonia concentration that could be handled by the treatment plant,
it is assumed that permanganate is consumed by other inorganics (Fe and Mn) and that only
chlorine is available to remove ammonia. The maximum capacity of the chlorination
system is 12 mg/L at a flow rate of 3 mgd.

Assuming that a free residual chlorine concentration of 1 mg/L is desired, that leaves 11
mg/L of chlorine that can react with ammonia. Chlorine and ammonia react through at
least three recognized reaction paths. These paths yield either nitrogen gas, nitrate ion or
nitrogen trichloride gas. The initial reaction in all paths is the formation of
monochloramine. This is the typical drinking water chloramination process. With the
addition of excess chlorine, dichloramines and subsequently nitrogen trichloride gas, nitrate
ion and nitrogen gas may be formed. The ratio of these products is a very complicated
function of the ammonia/chlorine stoichiometry and pH. Ammonia and chloramines can be
completely removed from water by reaction with chlorine. Typically this will require a
weight ratio of 10 parts chlorine for each part ammonia. Taking these reactions into
consideration, the Butters Row Water Treatment could provide satisfactory treatment of an
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ammonia influent concentration of ~ 3.5 mg/L. The treated water would contain ~ 1 mg/L
of free available chlorine and ~ 3 mg/L of combined chlorine (chloramines). This water
would be in compliance with the proposed USEPA Disinfection Byproduct Rule.
(Currently there is no MCL for chlorine or chloramines).

Ammonia will be essentially completely removed up to the limit of the oxidizers added.
There may be formation of nitrates instead of nitrogen gas to some degree. The
stoichiometric removal of NH3 by chlorine requires a molar ratio of 3d2:2NH3N. Practical
applications frequently see a ratio closer to ZC^: 1NH3N with the difference from theory
explained by some of the ammonia going to nitrates instead of nitrogen gas.

No significant removal of sulfate, chloride, and sodium is likely to be occurring based on
the current treatment system. Sulfate can act as an oxidizing agent and itself be reduced to
sulfide; however, it is a much weaker oxidizing agent than chlorine and permanganate and
significant removal by this mechanism would not be expected. Chlorides will actually be
added during the chlorination step. The chloride addition on a stoichiometric basis is equal
to the chlorine dose:

ci2 + H2o = > ocr + cr + 2H+

Thus, the chloride ion concentration would be increased by 12 mg/L at the maximum
chlorine dose level.

The addition of alum (A^SO^ 14.3H20(MW 600) will add sulfate to the water. The alum
dose rate of 41.74 mg/L would increase the sulfate concentration by 20 mg/L.

In estimating finished water quality for future conditions, a treatment plant water flow of
1.3 mgd is assumed. At 1.3 mgd, a chlorine dose rate of ~ 27 mg/L is possible. This dose
level would allow treatment of ammonia at concentrations up to —5.5 mg/L {3 mg/L
converted to chloramines and 2.5 mg/L completely oxidized to N2, NQj, or NC13} and
would result in an increase in chloride ion of ~ 27 mg/L.

In addition to these theoretical calculations, monitoring data collected for finished water
indicate efficient removal of iron (resulting in concentrations less than 0.1 mg/L) and
manganese (resulting in concentrations less than approximately 0.03-0.1 mg/L). Data
generated by the treatment plant's in-house laboratory indicate that incoming raw water
contains approximately 2.34 mg/L to 4.48 mg/L iron and approximately 0.487 mg/L to
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0.704 mg/L manganese. These data were collected during the weeks of April 20-26,
1997, and May 18-24, 1997. During those two weeks, the treatment plant laboratory
reports total chlorine residual ranging from 1.84 mg/L to 3.34 mg/L (with a questionable
result of 0.22 mg/L listed for April 20, 1997). During that same time period, the free
chlorine was reported to range from 0.20 mg/L to 0.35 mg/L. These data are presented in
the water quality summary sheets included in Attachment 5.

This technical information and the modeling predictions are not the only bases for
estimating mushed water quality for future conditions. The water treatment plant is
required to provide drinking water that meets drinking water standards. One of those
standards involves disinfection of the water. When disinfection is accomplished via
chlorination, there is a requirement to have free residual chlorine in the finished water.
While the presence of sulfate, chlorides, or sodium may not have a significant effect on the
chlorination process, the presence of ammonia can substantially increase the chlorine
demand, in some cases making it difficult or impossible to maintain a free residual chlorine
concentration. In fact, at the Butters Row Treatment Plant, operators have reported the
need to reduce or eliminate pumping the Butters Row Well #1 because of difficulty in
maintaining free residual chlorine in the finished water. The treatment plant operators may
vary pumping regimes in order to maintain free residual chlorine in the finished water.

In estimating finished water quality for future conditions, the following assumptions have
been made: treatment plant water flow is approximately 1.3 mgd; sodium and chloride
concentrations would not be impacted by treatment plant operations; sulfate
concentrations in the finished water would be 21 mg/L higher than in the raw water due to
ahun treatment. Because residual free chlorine is a requirement for finished water and
because residual free chlorine and ammonia cannot be present simultaneously, finished
water will not contain uncombined ammonia.

It has been assumed that Total Dissolved Solids (TDS) concentrations would not be
affected by treatment plant operations. Predicted future finished water quality data are
shown in Tables 46 through 49. It should be noted that no detectable chromium is
expected at the Town wells. In addition, iron and manganese will continue to be removed
effectively, with finished water meeting the corresponding secondary MCLs. The
estimated concentrations for the five wells pumping, wet season, including monitoring well
GW-83-D is considered a worst-case unlikely scenario. The predicted water quality for
the other scenarios is generally consistent with historical water quality in Butters Row
Well #1 and Chestnut Street Well #1.
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4.4 ESTIMATION OF AVERAGE DAILY DOSES (ADDS)

The average daily dose (ADD) is the amount of OHM absorbed into the body. When
appropriate, it is the product of the average daily exposure multiplied by a relative absorption
factor (RAF). For evaluating exposure to gaseous OHM, average concentrations of OHM in
air are compared to toxicity values in units of concentration instead of calculating ADDs.

A Lifetime Average Dairy Dose (LADD) is calculated in order to estimate carcinogenic risk.
The Averaging Period (AP) over which the total intake of contaminant is averaged is 75 years
for carcinogenic effects (MADEP, 1992).

For noncarcinogenic effects, depending on the duration of the exposure period, an Average
Dairy Dose, Chronic (ADDC) for long-term exposure (seven years or longer), Average Daily
Dose, Subchronic (ADD,) for exposure periods from a month up to seven years, or Average
Dairy Dose, Acute (ADD.) for exposures of one day or less may be calculated. ADD, (other
than for volatile inhalation) has been calculated for the utility worker and construction worker
receptor as the exposure durations are two weeks and eight weeks respectively. ADDC has
been calculated for all other receptors (except for inhalation of volatiles).
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The general form of the ADD equation is:

(Total Amount of OHM Intake)
ADD =

(Body Weight ) (Averaging Period)

4.4.1 Soil and Sediment Exposures

Hie ADD received by a receptor via direct contact with soil or sediment containing OHM
(ADD^) is the sum of the ADDs for both exposure via the routes of dermal contact with the
contaminated soil or sediment and ingesdon of that sofl or sediment Sofl- or sediment-related
inhalation exposures are evaluated via average exposures rather than doses. Thus,

ADD** = ADD*rm* +

Hie appropriate ADD. due to dermal contact with OHM-contaminated sofl (ADDdomj) and
due to ingestion of OHM-contaminated sofl (ADOb^on) may be calculated as follows:

Hie ADD due to dermal contact with OHM-contaminated sofl (ADDdonui at«xp«icn) may be
calculated:

_ [OHM] *SA*AF*RAF*EF*ED*EP*C
i5B BW * AP

Where:

Average daily dose of OHM received through dermal contact with soil or sediment
during the period of exposure (dimensions: mass/mass-time, typical units: mg/kg-day).

= Representative concentration of OHM in the soil or sediment at the exposure point during
the period of exposure (dimensions: mg/kg)

SA = Skin surface area in contact with the soil or sediment on days exposed (dimensions:
cmVday)

AF = Mass of soil or sediment adhered to the unit surface area of skin exposed (dimensions:
mg/cm2)

RAF = Relative Absorption Factor (unitless)
EF = Exposure Frequency: the number of exposure events during the exposure period divided

by the number of days in the exposure period (dimensions: events/day)
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ED= Exposure Duration: the typical duration of each exposure event (dimensions: time/event)
EP= Exposure Period: the period of time over which exposure may occur (dimension: time)
B W = Body Weight of the receptor of concern during the averaging period (dimension: kg)
AP = Averaging Period (dimension: time)
C = Appropriate units conversion factors)

The ADD due to the incidental ingestion of OHM contaminated soil (ADOb^on) may be
calculated:

Where:

_[OHM] *IR*RAF*EF*ED*EP*C
- AP

Avenge dairy dose of OHM received through the ingestion of soil or sediment, during the
period of exposure (dimensions: mass/mass-time, typical units: mg/kg-day).

[OHM],.a = Exposure point concentration of the OHM in soil or sediment (dimensions: mass/mass,
typical units: mg/kg).

ER= Dairy soil or sediment ingestion rate on days exposed during the exposure period
(dimensions: mass/time, typical units: mg/day)

RAF = Relative Absorption Factor (dimensionless).
EF = Number of exposure events during the exposure period divided by the number of days in

the exposure period (dimensions: events/time, typical units: events/day).
ED = Average duration of each exposure event (dimensions: time/event, typical units:

day/event).
EP= Duration of the exposure period (dimensions: time, typical units: years).
C = Appropriate units conversion factors)
BW = Body weight of the receptor of concern during the averaging period (dimensions: mass,

typical units: kg).
AP = Averaging Period (dimension: time, typical units: years).

4.4.2 Groundwater Exposures

The ADD received by a receptor via direct contact with ground water containing OHM
(ADDgw) is the sum of the ADDs for ingestion of the contaminated drinking water and
absorption via dermal contact with the water.

= ADDj.rmJ +
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Hie ADD due to ingestion of and dermal contact with OHM-contaminated drinking water
(ADDdw) may be calculated as follows:

. IP™ IINGESTION:

DERMAL CONTACT: ADDM = V™J+*S***P*CFx D,-D* p,*F

Where:

[OHM]*, =

VI

SA

Kp
RAF
F

D2

»vg

AP
CF

For noncarcinogenic effects:
For carcinogenic effects: AP = 75 year lifetime

Representative concentration of OHM in the drinking water at the
Exposure Point during the period of exposure (dimensions:
mass/volume)
Dairy volume of water ingested by the receptor of concern
(dimension: volume/time)
Skin surface area in contact with the surface water during the
period of exposure, (dimension: area)
Permeability Constant (dimensions: volume/time x area)
Relative Absorption Factor (dimensionless)
Number of exposure events during the exposure period divided by
the number of days in the exposure period (dimensions:
events/time)
Average duration of each ingestion exposure event (dimensions:
time/event)
Average duration of each dermal exposure event (dimensions:
time/event)
Duration of the exposure period (dimension: time)
Average body weight of the receptor of concern during the
averaging period (dimension: mass)
Averaging Period (dimension: time)
Appropriate units conversion factors)
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Therefore, current data modeled future drinking water scenarios for the Butters Row
Treatment Plant that are described in Section 4.3 were the focus of the quantitative drinking
water exposure assessment.

It should be noted that the four future scenarios were each evaluated in the exposure and risk
assessment. One scenario, all five Town weDs pumping during the wet season, contains two
separate estimates of concentrations at Town wells and the Butters Row Treatment Plant One
estimate does not consider water quality in monitoring well GW-83-D, the other estimate does
consider water quality in that wel The concentration estimate that includes GW-83-D was
included to bracket future possibilities. However, the water in the deep monitoring well would
probably not be captured by the Town wells. Therefore, doses and risks have been calculated
for that set of circumstances, but these risks are considered unrealistic and are not included in
the risk summary tables. These risks are discussed in the uncertainty analysis in Section 7.0.

For the drinking water exposure pathway at the Butters Row Treatment Plant, there are no
carcinogenic OHM of potential concern for the Site. Therefore, lifetime average daily doses
have not been calculated for the drinking water exposure pathway at the Butters Row
Treatment Plant.

4.4.3 Surface Water Exposures

The ADD received by a receptor via direct contact with surface water containing OHM
(ADD,w) is the sum of the ADDs for incidental ingestion of the contaminated surface water and
absorption via dermal contact with the water. Thus,

ADD* = ADD*,** + ADD*,,*,,,.

The ADD due to ingestion of and dermal contact with OHM-contaminated surface water
(ADD,*) may be calculated as follows:

IHOESnOH: ADD,, - [°HM J~* "****<** »-'* * *'
xAP
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DERMAL CONTACT: = P™]-*S**XP*<** D>-D* D,*F

Where:

[OHM]̂

VI

SA

Kp
RAF
F

0,.,

D,.D

avg

Representative concentration of OHM in the surface water at the
Exposure Point during the period of exposure (dimensions:
mass/volume)
Dairy volume of water ingested by the receptor of concern.
(dimension: volume/time)
Skin surface area in contact with the surface water during the
period of exposure (dimension: area)
Permeability Constant (dimensions: volume/time x area)
Relative Absorption Factor (dimensionless)
Number of exposure events during the exposure period divided by
the number of days in the exposure period (dimensions:
events/time)
Average duration of each ingestion exposure event (dimensions;
time/event)
Average duration of each dermal exposure event (dimensions:
time/event)
Duration of the exposure period (dimension: time)
Average body weight of the receptor of concern during the
averaging period (dimension: mass)
Averaging Period (dimension! time)
Appropriate units conversion factors)

D2

BW,

AP
C

For noncarcinogenic effects:
For carcinogenic effects: AP = 75 year lifetime

4.4.4 Sediment Exposures

Calculation of the ADD for exposure to sediments is identical to that for surface soil
(Section 4.4.1) except that normalized sediment intake or contact rates are substituted for soil
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intake or contact rates. The exposure assumptions used to calculate ADD.*^^ for sediment
exposures are discussed in Section 4.2.

4.4.5 Inhalation Exposures

Receptors at the Wilmington she could be exposed via inhalation to contaminants adsorbed to
wind-eroded particles, or volatilized from contaminated soils or groundwater to indoor or
ambient air. Calculation of ADDs associated with each of these exposures are described
below.

During excavation activities, construction workers could be exposed via inhalation to
contaminants on wind-eroded soil particulates. For this potential exposure pathway, EPCs of
contaminants on respirable size particulates have been obtained through a simple modeling
procedure. Dust exposures are evaluated in the manner described below. The concentration of
OHM in air associated with dust is calculated by utilizing recommended respirable paniculate
levels in air for various activities (MADEP, 1995a) and multiplying those levels by the
concentration of OHM in soil and applying appropriate units conversion factors.

The methodology for evaluating inhalation exposures differs from that used for other exposure
pathways in that the toxicity values used are reference concentrations (RfCs) and unit risks
(URs) instead of reference doses (RfDs) and slope factors (SFs). Because concentration and
not dose is the basis for these toxicity values, body weight (BW), respiration rate (VR), and
relative absorption factors (RAFs) are not used in calculating risk estimates for carcinogenic
and noncarcinogenic chemicals. Therefore, an average air concentration, rather than an ADD,
is calculated.

She workers, utility workers, and construction workers could be exposed during maintenance
or excavation activities to contaminants released from soils as dust. There are no substantial
concentrations of volatfles in soils that would require a quantitative evaluation of vapor release
from soils. Theoretically, neighborhood residents could be exposed during showering to
vapors released from contaminated groundwater. However, there is no indication that she-
related volatiles are present in the Town of Wilmington Water Supply distribution system. On-
and Off-property workers could be exposed to vapors that have migrated from contaminated
groundwater into structures. The general equation for estimating the average air concentration
due to inhalation of vapors is as follows:
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[OHM] x D , x D 2 x F
Average Concentratioriatr = 3?——

Ai

Where:

[OHM]«r = Representative concentration of gaseous OHM in the air at the Exposure Point
during the period of exposure (dimensions: mass/volume)

F = Number of exposure events during the exposure period divided by the number
of days in the exposure period (dimensions: events/time)

DI = Average duration of each exposure event
(dimensions: time/event)

DZ = Duration of the exposure period (dimension; time)
AP = Averaging period (dimension: time)

On-property or Off-property Worker Specific parameter values for evaluating inhalation
exposures to workers from migration of vapors from groundwater into structures are:

[OHM]̂  = Modeled air EPCs (ug/m3) See Appendix D, Tables D-1 and D-2.
F = 0.68 events/24 hours (250 days/365 days; USEPA, 1991)
DI =8 hours/event (assumption)
Dz = 25 years (USEPA, 1991)
AP =75 years - cancer (MADEP, 1992)

25 years - noncancer

4.5 ADJUSTMENTS FOR ABSORPTION EFFICIENCY

RAFs are used when calculating ADD to take into account any differences in the absorption
for a particular medium and exposure pathway compared to the absorption in the study which
the toxicity value is based (often a diet or gavage study using pure product in a solvent or oil
carrier).

Tables A4-5 and A4-6 present the RAFs used in this assessment as well as the basis for these
values.
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4.6 PERMEABILITY CONSTANTS FOR DERMAL EXPOSURE TO WATER

Permeability Constants (Kp) are used in estimating contaminant exposure through dermal
contact with water. A Kp is a flux value, normalized for concentration, that represents the rate
at which a chemical penetrates the skin (USEPA, 1992). Use of the permeability constant in
the ADD equation results in the ADD reflecting an absorbed dose rather than an intake.

Kp values for most chemicals were obtained from Tables 5-3 or 5-7 in "Dermal Exposure
Assessment: Principles and Applications" (USEPA, 1992). For organic chemicals that lack
published Kp, Kp values for compounds with similar structures were used as surrogates. Kp
values for the remaining organics were calculated using the following regression equation
(Potts and Guy, in press, via USEPA, 1992):

log Kp = -2.72 + 0.71(log Kow) - 0.0061(MW)

For inorganics that lack published Kp values, the Kp for water was used as a surrogate value
(USEPA, 1992). The Kp values used in this assessment are presented in Table A4-7 in
Attachment 4.

Once the exposure assessment is completed, the risk characterization activities are
conducted as described in the following sections.
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SECTION 5

5.0 RISK CHARACTERIZATION

In this section, potential risks to human health associated with exposure to contaminants at the
Wilmington she are characterized. Risk is a function both of exposure and toxichy. The
magnitude of risk depends on the nature, duration, and frequency of exposure to contaminants
and characteristics of the exposed population. Information presented in the Exposure
Assessment section (Section 4), combined with the dose-response toxichy data presented in the
Dose-Response Assessment section (Section 3), is the basis for this risk characterization. Per
the requirements of the MCP at 310 CMR 40.0993(6), risk of harm to human health is
characterized by.

1. Comparing Cumulative Receptor Cancer Risk to the Cumulative Receptor Cancer Risk
Limit (10~5) for current and future land use; and

2. Comparing Cumulative Receptor Noncancer Risk to the Cumulative Receptor Non-
cancer Risk Limit (Hazard Index of 1) for current and future land use; and

3. Comparing exposure point concentrations to applicable or suitably analogous public
health standards.

5.1 CUMULATIVE RECEPTOR RISKS

The technical approach used to generate the carcinogenic and noncarcinogenic risks at this she
are presented in the following subsections.

5.1.1 Cumulative Receptor Cancer Risk

For oral and dermal exposure to soil, sediment, surface water, and groundwater, carcinogenic
risk estimates for known or probable human carcinogens are calculated by multiplying the
cancer slope factor (CSF) of the chemical (expressed as (mg/kg-day)"1) by the lifetime average
dairy dose (LADD, expressed as mg/kg-day). The product of these two values is an estimate
of the excess lifetime cancer risk (ELCR), which is denned as the excess probability that an
individual wfll develop cancer over a lifetime due to exposure to the chemical of potential
concern. This incremental lifetime risk is over and above what is considered an individual's
background chances of developing cancer. In the U.S., approximately one in three people
develop cancer during their lifetime. (American Cancer Society, 1997)

For inhalation exposures, both air EPCs and carcinogenic toxichy values are expressed in units
of concentration (EPCs - ug/m3; Unit Risk [URmh] - 1/ug/m3). Since the toxichy value is based
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on concentration and not dose, ELCRs were directly calculated without the need to calculate
LADDs. TTie cancer dose-response tables are presented in Tables A4-1 and A4-2 for oral and
inhalation dose-response values, respectively.

The method used to estimate carcinogenic risks is based on USEPA's linearized, multistage
model of carcinogenic dose-response. This model assumes that no threshold exposure level
exists below which exposure to a carcinogen can be considered safe or risk-free. Therefore,
any dose is assumed to result in a finite increment to an individual's lifetime risk of developing
cancer.

Hie Cumulative Receptor Cancer Risk is calculated by estimating the cancer risk for each
potentially carcinogenic OHMPC in each medium/exposure pathway associated with each
receptor, first for current land use, and also for future land use. For a given receptor and land
use afl of the cancer risks are summed to yield the Cumulative Receptor Cancer Risk.

The ELCR for each chemical in each medium is calculated as follows:
For ingestion and dermal exposures,

ELCRi = LADD; x CSFi
or
ELCRi = LAQxURi

Where:

ELCRi = Excess Lifetime Cancer Risk associated with the exposure to
chemical in each exposure route for the relevant medium.

LADDi = Lifetime Average Dairy Dose of substance i in each medium
received by the theoretical individual

CSF; = EPA's published cancer slope value for substance i in the
appropriate medium.

LAC; = The Lifetime Average Concentration of substance i in air.
URi = EPA's published carcinogenic Unit Risk for substance i in ah*.

The Cumulative Cancer Risk for a given medium (soil, surface water, sediment, groundwater,
air) and exposure route (ingestion, dermal contact, inhalation) is the sum of the cancer risks for
the OHMPCs included in that exposure route. The Cumulative Receptor Cancer Risk (CRCR)
is the sum of all cancer risks for all OHMPCs in all media and exposure routes associated with
that receptor for a given land use. hi this assessment, risk calculation spreadsheets in
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Attachments 6 through 10 document risks for each OHMPC in each medium and exposure
route. Tables 65 and 66 document the current and future land use cancer risks for each
receptor. These tables present total risk for each exposure route for each medium, the total
risk for each medium, and the CRCR for each receptor. For this She, because there are no
site-related carcinogens in finished drinking water, cancer risks have not been calculated for this
exposure pathway.

In the risk characterization, each CRCR is compared to the MCP Cumulative Receptor Cancer
Risk Limit of 1 x 10~3. Each CRCR may also be compared to the acceptable upper-bound
excess lifetime cancer risk range for an individual of between 10"* and 10"6 as specified in the
National Contingency Plan (March 8, 1990, as amended).

5.1.2 Cumulative Receptor Non Cancer Risk

Noncarcinogenic effects associated with contaminant exposure include a variety of effects on
various tissues and organ systems. These effects are considered to have a threshold value
below which toxicant exposure results in no adverse effects.

For ingestion and dermal exposure to soil, sediment, surface water, and groundwater
exposures, noncarcinogenic risk estimates are generated by comparing the average daily dose
(ADD) for each contaminant to the most applicable dose-response value (Reference Dose).
The non cancer dose-response values used in this risk assessment are listed in Tables A4-3 and
A4-4. The ratio of the estimated body dose levels to these dose-response values is used to
evaluate risk. For each individual chemical, this ratio is referred to as the hazard quotient
(HQ).

To evaluate inhalation exposures average concentrations are calculated and are compared to
inhalation toxicity values (RfCs), which are in units of concentration (ug/m3).

The HQ is calculated for each chemical, via ingestion or dermal contact, as:

HQ = ADDi/RfDi

and for inhalation exposure,

HQ = ACi/RfC;

Where:
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ADD; = The average daily dose of substance i via the particular exposure
route

RfDj = The allowable daily dose for exposure to substance.
AC; = The average concentration of substance i in air

= The Reference Concentration for substance i in air

For a mixture of chemicals, a screening hazard index (HI) is estimated by summing the
individual HQs for all OHMPCs in the media and routes of exposure. Tins approach assumes
that multiple subthreshold exposures may result in adverse effects even if no single chemical
exceeds its reference level.

Because of the assumption of dose additivity, the use of the HI is most appropriate if chemicals
in the mixture are expected to exert similar toxic effects by the same mechanism. Therefore,
summing the HQs of a mixture of compounds that are not expected to induce the same effects
could overestimate the total risk Therefore, if the screening HI is greater than 1, the OHMPC
should be divided into groups based on the toxic endpoint or target organ on which the toxicity
value (usually RfD) is based. Separate His would then be calculated for each group of
OHMPC and those His would be compared to the Cumulative Receptor Non-cancer Risk
Limit

The following sections describe the risk estimates calculated for the various exposure scenarios
under current land use and potential future land use conditions.

The HQs and HI values are documented in spreadsheets in Attachments 6 through 10 and are
summarized in Table 65 and Table 66. Tables 65 and 66 present the highest HI values among
the four realistic future drinking water exposure scenarios.

5.1.3 Comparison of Exposure Point Concentrations to Applicable and
Suitably Analogous Standards

The Massachusetts Maximum Contaminant Levels (MMCLs) as promulgated in the
Massachusetts Drinking Water Standards (310 CMR 22.00) (MADEP, 1996e) are applicable
standards at the Town of Wilmington water supply weDs and distribution system and within
areas of the site where groundwater is characterized as class GW-1. The MCP requires that
EPCs be compared to these standards. Under current land use, the drinking water exposure
pathway with the Butters Row Treatment Plant distribution system is a realistic exposure point
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where MMCLs apply. With transport modeling completed, predicted future EPCs are
available for the Butters Row well #1, the Chestnut Street well #1 and the Butters Row
Treatment Plant distribution system where MMCLs apply. Future EPCs of OHMPCs within
the GW-1 areas are also compared to these standards per the requirements of the MCP at 310
CMR 40.0993(3 Xa). Each monitoring well and drinking water well in a GW-1 area is
considered a separate exposure point, but realistically, only the Butters Row Treatment Plant
distribution system is a true exposure point.

Massachusetts Surface Water Quality Standards are also potentially applicable. However, the
human health component of the surface water quality standards involves two components,
ingesdon of water as drinking water and consumption of fish taken from the surface water.
Neither of those exposure scenarios are applicable to these mostly man-made drainage ditches
in this heavily industrialized area. Therefore, the human health components of the surface
water quality standards are not considered applicable here.

5.2 RISK CHARACTERIZATION RESULTS

hi the following sections, CRCR, Cumulative Receptor Non-Cancer Risk, and comparison of
EPCs to apph'cable or suitably analogous standards are presented.

5.2.1 Cumulative Receptor Cancer Risk and Non Cancer Risk

Tables 65 and 66 summarize Cumulative Receptor Cancer and Non-Cancer Risks for current
land use and future land use, respectively.

5.2.1.1 Current Land Use

Risks are calculated for the following potentially exposed receptors groups for current land
use.

• Neighborhood resident east of site - exposure to surface water and sediments of the
Off-property East Ditch, and treated water from the Butters Row Treatment Plant.

• Neighborhood resident west of site - exposure to surface water and sediments of the
Off-property West Ditch, and treated water from the Butters Row Treatment Plant.

• Site worker - exposure to site surface soils, surface water and sediment in on-she
ditches, vapors that might migrate into buildings from groundwater, and treated water
from the Butters Row Treatment Plant.
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• Utility worker - exposure to ate surface soils and subsurface soils (including dust
inhalation)

• Off-property worker - exposure to organic vapors that may migrate into structures
adjacent to the site, exposure to inorganics and organics in groundwater used for
industrial purposes, and exposure to treated water from the Butters Row Treatment
Plant.

A summary of the risks for these receptors for current land use is presented in Table 65. For all
receptors under current land use, Cumulative Receptor Cancer Risks and Cumulative Non-
cancer Risks are below the corresponding MCP limits and are within the USEPA's National
Contingency Plan acceptable range. Total receptor cancer risks range from 4X10"9 (Utility
worker) to 2x10"* (On-property worker). Non-cancer risks range from a HI of 0.04 (Utility
worker) to 0.9 (Off-property worker).

5.2.1.2 Potential Future Use

Table 66 presents a summary of risks for the following receptor groups that may be exposed in
the future:

• Neighborhood resident - exposure to drinking water from the Butters Row Treatment
Plant, On-property surface soils, On-property and Off-property surface water and
sediments.

. • On- property Construction worker - exposure to site surface and subsurface soils.
(Including dust inhalation)

• Utility worker - exposure to she surface and subsurface soils. (Including dust
inhalation)

• On-property full-time, long-term industrial worker - exposure to surface soil, surface
water and sediment in On-property ditches, vapors that might migrate into buildings
from groundwater, and workplace ingestion of water from the Butters Row Treatment
Plant.

• Off-property worker - exposure to organic vapors that may migrate into structures
adjacent to the site and to inorganics and organics in groundwater used for industrial
purposes as well as workplace ingestion of water from the Butters Row Treatment
Plant.

A summary of the risks to these receptors for future land use is presented in Table 66. For all
receptors, CRCRs and Cumulative Receptor Non-cancer Risks are equal to or below the
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corresponding MCP limits and are within the USEPA's National Contingency Plan acceptable
range. For the On-property fiiH-time worker, the cumulative receptor cancer risk is IxlO"5,
which meets, but does not exceed, the MCP cancer risk limit. Cancer risks for other receptors
evaluated range from 4x10~9 (Utility worker) to IxlO"6 (Neighborhood resident). Non-cancer
risks range from an HI of 0.04 (Utility worker) to 1 (OS-property worker).

5.2.2 Comparison to Applicable or Suitably Analogous Public Health
Standards

Potentially applicable or suitably analogous public health standards are available for many of
the chemicals evaluated for drinking water exposures (groundwater) at the Wilmington site.
These are Massachusetts Drinking Water Standards (MMCLs) promulgated under 310 CMR
22.00. No applicable public health standards published by MADEP exist for any of the
chemicals in the other media where exposures could occur (sou, surface water, sediment, air).

For groundwater categorized as GW-1 per MCP criteria, drinking water standards (MMCLs)
are applicable standards per 310 CMR 40.0993(3X2) (MADEP, 1996e). MMCLs also apply
to water that is delivered to any user of a public water system. The areas within the boundaries
of the site that are classified as GW-1 are shown on Figure 14. Several constituents in
groundwater within those areas have been detected at concentrations above corresponding
MMCLs.

Each water supply weQ and monitoring well within the boundaries of the she are considered
separate exposure points. Rather than make a well-by-well comparison of EPCs to drinking
water standards, a streamlined approach is used here. AH private water supply wells (there are
none) and monitoring wells within the Zone n area and site boundary are identified. The
maximum concentration of each detected groundwater OHMPC for the GW-1 areas is
identified and compared to the MMCL. It should be noted that the private residences on Cook
Avenue and Border Avenue are not within the boundaries of the disposal site, and the GW-1
area around each of the private wells (500-foot radius) does not intersect the disposal she.
Therefore, as seen in Figure 14, the GW-1 areas within the disposal she boundaries are the
areas west of the Facflhy within the Zone n of the Wilmington water supply and the portion of
the facility adjacent to Eames Street, including the area of Plant B. The maximum OHMPC
concentrations are identified and compared to MMCLs in Table 67 and Table 68 for the Zone
n area and the portion of the Facflhy adjacent to Eames Street.

Within the Zone n area, the following OHMPCs have maximum concentrations (exposure
point concentrations) that exceed drinking water standards: 1,2-dichloroethane; 1,2-
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dichloroethene; benzene; chloroform; methylene chloride, trichloroethene, vinyl chloride,
arsenic, chromium, lead, nitrate, and bis (2-ethylhexyl) phthalate. The available data indicate
that 1,2-dichloroethane, 1,2-dichloroethene, vinyl chloride, arsenic, and lead in groundwater
within the Zone n may not be she-related.

A comparison of estimated future concentrations in raw water entering the Butters Row
Treatment Plant and finished water leaving the treatment plant to MMCLs is presented in Table
69 through 72. No primary MCLs would be exceeded in the finished water. (There are no
primary MCLs for the anafytes expected to reach the treatment plant.) Hie water entering the
treatment plant does not represent an exposure point

Because there are EPCs within the Zone n of the PWS that exceed the applicable public health
standards, a condition of no significant risk of harm to health does not exist.

Within the GW-1 area located in the northern portion of the facility adjacent to Eames Street,
the following OHMPC has a maximum concentration EPC that exceeds drinking water
standards: bis(2-ethylhexyl)phthalate.

While there is an exceedance of the drinking water standard in the Zone n and GW-1 area, it is
unlikely that any human exposure to this groundwater win occur in the foreseeable future. In
addition, an ongoing groundwater interceptor system wifl remain in place until drinking water
standards are achieved.
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SECTION 6

6.0 CHARACTERIZATION OF RISK OF HARM TO SAFETY AND
PUBLIC WELFARE

According to 310 CMR 40.0994, a Method 3 public welfare risk characterization shall consist
of two major components:

1. A consideration of such factors as the existence of nuisance conditions, loss of property
value, the unilateral restriction of the use of another person's property, and any
monetary or non-pecuniary costs not otherwise considered in the characterization of
risk of harm to health, safety, and the environment but which may accrue due to the
degradation of public or private resources directly attributable to the release of the ofl
and/or hazardous material, and

2. Comparison of the concentrations of ofl and/or hazardous material to the Upper
Concentration Limits (UCLs) in sofl and groundwater as described in 310 CMR
40.0996.

As documented in the Phase n report, there is currently no threat of explosion or direct contact
with releases from this site that is likely to endanger public safety or welfare. A previous
imminent hazard evaluation was conducted as part of an Immediate Response Action (IRA)
focused on Drum Area A and Drum Area B (ABB-ES, 1996b). These areas are currently
fenced and no access to these areas is currently allowed. Although some materials identified in
the subsurface were identified as possible fire/explosion hazards, these materials have been in
place in the subsurface for more than 20 years without any such hazardous conditions being
observed. Under current she conditions, no nuisance conditions are known to exist. Access to
the Site is restricted and no noxious fumes or noises are associated with the Site. A condition
of no significant risk of harm to safety exists at the She for current land use conditions. Under
future land use conditions, potential fire/explosion hazards may exist if the Drum Area A and
Drum Area B areas are excavated. A condition of no significant risk to harm or safety does
not exist for future land use conditions.

Although Limitations With Respect To Groundwater have been implemented on properties
along Main Street, these limitations have not been applied unilaterally. The owners of these
properties have been compensated for the limitations on groundwater use. hi a like manner,
the Groundwater Management Plans that are part of the DPS for the neighboring industrial
properties are not applied unilaterally and they benefit those property owners because their
responsibility to investigate or remediate the groundwater is eliminated by maintaining the DPS
status.
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Hie existence of OHM within the Zone n of the Town of Wilmington PWS may represent a
loss of available public resources because it limits future available groundwater resources for
the Town. A recent report indicates that the Town of Wilmington has identified the need to
develop an additional 1.8 million gallons per day drinking water capacity over the next several
years. The presence of the dense layer may prevent the development of additional water supply
wells in the Maple Meadow Brook area. Further study wfll be required to determine if that
area would have been a realistic drinking water resource in the absence of the dense layer. If it
is confirmed that the presence of the dense layer has resulted in reduction in public
groundwater/drinking water resources, a condition of no significant risk of harm to public
welfare would not exist for future land use.

There is evidence that due to potential future loadings of ammonia to Butters Row Treatment
Plant, manipulations and/or modifications of Butters Row Treatment Plant operations may be
required to maintain adequate chlorine residuals to insure disinfection of treated water.
Increased ammonia concentrations would result in additional chlorine demand that might not
be met by available chlorination capacity. Modifications to pumping regimes or treatment
processes might be necessary in the future.

Massachusetts Secondary Maximum Contaminant Levels (SMCLs) are designed to protect
aesthetic characteristics of water resources (such as taste and odor issues) and therefore could
be considered applicable or suitably analogous public welfare standards for the groundwater
beneath this site. SMCLs are not legally enforceable standards. A Zone n is the area of an
aquifer that contributes to a public water supply well under the most severe recharge and
pumping conditions that can be realistically anticipated

Groundwater EPCs from monitoring wells and water supply wells were compared to SMCLs.
These comparisons are presented in Tables 67 and 68. Hie following presents a summary of
the contaminants and locations where standards were exceeded. Concentrations of aluminum,
chloride, iron, manganese, sulfate, and zinc within the Zone n of the Wilmington Public Water
Supply exceed SMCLs.

Tables 73 through 81, Tables 82 through 88, Tables 67, 68, 89, 90, and 91, and Tables 69
through 72 compare exposure point concentrations of OHMPCs with UCLs for surface soil,
subsurface soil, groundwater and Butters Row Treatment Plant finished water, respectively.
Hie EPCs for each hot spot and the EPCs for other exposure points are compared to the
corresponding UCLs. For soils and for groundwater not in an area of GW-1 groundwater, the
EPC is the arithmetic mean (or the maximum detected concentration if it is lower than the
calculated mean). For groundwater within areas of GW-1 groundwater, the maximum
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detected concentration is the EPC, since each monitoring well or supply well is considered a
separate exposure point. Rather than compare concentrations in each individual well to UCLs,
the maximum concentration from all wells is compared to the UCL as a streamlining measure.
If EPCs exceed UCLs, then a condition of no significant risk to public welfare does not exist.

As seen in the UCL comparison tables, there were no EPCs in surface soil or subsurface soil
that exceed corresponding UCLs. The groundwater UCLs for chromium, nickel and cadmium
are exceeded at the dense layer hot spot in the non-Zone n area. There are also exceedances
of indeno(l,2,3-cd)pyrene, bis(2-ethyihexyl)phthalate UCLs in Plant B hot spot, and zinc UCL
in Zone n groundwater.

As reported in Section 4.2.1.2, a layer of floating oil is present around the interceptor wells
located at the former tank farm at Plant B. On January 26, 1997, the oil thickness was
measured to be between 5 and 6 feet in the vicinity of interceptor well IW-11. Per 310 CMR
40.0996(4), the presence of non-aqueous phase liquids (NAPL) having a thickness equal to or
greater than one-half inch shall be considered a level which exceeds Upper Concentration
limits. Therefore, conditions in the area of interceptor well IW-11 exceed an Upper
Concentration Limit.

Because there are groundwater EPCs that exceed corresponding UCLs, there is not a
condition of no significant risk of harm to public welfare.
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SECTION 7

7.0 UNCERTAINTY ANALYSIS

It should be emphasized that the risks estimated here are based on numerous assumptions.
Each of these assumptions is associated with some uncertainty. Several types of uncertainties
should be considered in any risk evaluation:

• uncertainties associated with estimating the frequency, duration, and magnitude of
exposure

• uncertainties associated with assigning exposure parameters to a heterogeneous
population that includes both men and women and young and old (e.g., body
weight and ventilation rates)

• uncertainties in estimating carcinogenic slope factors and/or noncarcinogenic
measures of toxicity (e.g., RfDs or RfCs)

• uncertainties about possible synergistic or antagonistic chemical interactions of a
chemical mixture

The general approach to addressing many of these uncertainties is to use upper-bound (90th or
95th percentfle) estimates of input values, such as exposure parameters and toxicity values.
When considered together, the total receptor risk reflects an estimate that is greater than the
99th percentfle. Thus it is probable that the risks presented in this document are upper-bound
estimates of actual risks.

The uncertainties associated with estimating exposure result from the variance in sampling and
analytical techniques, and quantifying parameters that are not directly observed (e.g., frequency
and duration of exposure). Because some of these parameters are functions of the behavior
patterns and personal habits of the exposed populations, no single value can be assumed to be
representative of afl possible exposure conditions. However, we have incorporated
assumptions or procedures in the risk assessment that are conservative and should result in an
overestimate of risk.

There are uncertainties in the four areas of risk assessment: hazard identification, toxicity
assessment, exposure assessment, and risk characterization. Uncertainties for each of these
areas are discussed below. Major uncertainties are summarized in Table 92.

Hazard Identification. There is some uncertainty associated with the lack of analytical data
for Op ex™ and Kempore™ in soils. However, an analytical method was developed by
Olin in order to determine if groundwater in the drum areas may have been impacted by
either compound. The analytical results, presented hi an Immediate Response Action
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(IRA) status report (ABB-ES, 1996b), indicate only one detection of Kempore™ of 3.8
mg/L in groundwater (well GW-35D) adjacent to Drum Area A This concentration is
below a risk-based drinking water concentration developed by ABB-ES (presented in
Attachment 4). The presence of the compound in groundwater does suggest that
Kempore™ may be present in soil or waste material within Drum Area A; however, access
to this area is limited by fencing and posted signs. Therefore, exposure is limited and the
degree to which risks may be underestimated is likely to be minimal.

Toxicitv Assessment. The use of toxicity measures (e.g., RfDs and slope factors) introduces
additional uncertainties. Slope factors are generally based on animal studies, many of which
use high doses relative to the site-specific exposures actually experienced. These data require
interpretation and/or extrapolation in the low-dose area of the dose-response curve. The slope
factors used in the risk assessment generally represent 95th percent upper confidence limits of
mean values measured in animal trials. Use of these factors may result in an overestimate of
risk.

Speciation of metals can have a significant impact on the nature and likelihood of toxicity
associated with exposure. Chromium is an example of such a situation. Chromium exists in
the trivalent (Chromium m) and the hexavalent (Chromium VI) forms. Most of the chromium
analyses conducted at this site were for "total chromium". There is uncertainty introduced into
the risk estimates when speciation is not determined. In this assessment, when chromium
speciation was not reported, it was assumed that 10 percent of total chromium is chromium VI
Chromium VI is the more toxic form of chromium and is a carcinogen via the inhalation route.
Concentrations of both chromium VI and total chromium were reported for one surface soil
sample, seven surface water samples, and seven sediment samples. Levels of chromium VI
were less than 10 percent of total chromium in these samples. It appears the assumption used
here is neutral to the risk estimates.

Only benzo(a)pyrene has a published oral cancer slope factor. MADEP's Office of Research
and Standards (MADEP, 1995a) has published Relative Potency Factors (RPFs) to be applied
to those carcinogenic PAHs without published SFs, The RPFs suggest that each of the
carcinogenic PAHs other than dibenz(a4i)anthracene is at least 10 times less potent than
benzo(a)pyrene, generally considered the most potent carcinogenic PAH. The application of
the RPFs is a realistic means of evaluating the risk associated with the carcinogenic PAHs.

The oral Reference Doses (RfDs) for 2,4,4-trimethyl-1-pentene and 2,4,4-trimethyl-2-
pentene were derived by ABB-ES (Attachment 4) because there were no published RfDs
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SECTION 7

available. ABB-ES derived the RfDs from acute and subacute toxicity test results
obtained from Texas Petrochemicals, Dow Chemical, and Dupont. The RfDs for the two
compounds are based on the results of a two-week rat study hi which slight variations hi
nuclei of liver cells was observed in one rat. While h is preferable to use studies of longer
duration for the development of RfDs, the available data did not provide that opportunity.
Therefore, there is a measure of uncertainty in the RfDs utilized for these two compounds.

Two chemical products that historically were present at the Facility were Opex™
(Dinhrosopentamethylenetetramine) and Kempore™ (Azodicarbonamide). These
compounds do not have published RfDs. ABB-ES derived RfDs for these compounds
(Attachment 4). Complete literature searches were conducted to obtain all available
toxicity information for those compounds. In addition, the results of private toxicity
studies conducted for Olin were also obtained. The RfD for Kempore™ was derived from
a subchronic NOAEL from a dietary study in rats. The RfD for Opex™ was derived from
a chronic NOAEL from a gavage study in rats. The selection of critical study, critical
effect, and the application of uncertainty factors in deriving the RfD were consistent with
USEPA protocols for developing RfDs from literature-based toxicity studies.

Exposure Assessment. There is also uncertainty associated with assigning quantitative values
to exposure parameters such as body weight, ventilation rate, and absorption factors. The
parameters used in this exposure assessment were based on actual or extrapolated values from
surveys reported in the literature and professional judgment; therefore, they may not be
representative of specific individuals at this area. However, the parameters are either mean or
upper-bound (90th percentile) values and are considered representative of the populations
described in the exposure pathways and are those specified by the MADEP or the USEPA to
be used in risk assessments. Use of these parameters may overestimate risk, but is unlikely to
underestimate it.

This assessment did not evaluate risks associated with a theoretical exposure pathway: future
use of groundwater for potable use (private weDs) by residents living to the west of the site.
This pathway was not evaluated because all private wells within the disposal she boundaries
have been or wfll soon be abandoned and the properties are connected to the public water
supply. AH residents have been provided copies of draft Notices and LSP Opinions and have
been provided the opportunity to participate in the program, with, compensation. Notices of
Limitation With Respect to Groundwater have also been filed for several of these properties
and Olin is currently negotiating the schedule for abandonment of the sole remaining private
well within the boundaries of the disposal she. hi addition, no private well can be installed
without the approval of the Wilmington Board of Health. Since the Board of Health is aware
of the groundwater issues, the Board would not likely approve of installation of a private well
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Section 7

in that area in the future. It is reasonably certain that there win not be any human exposure to
groundwater associated with private wefts at properties west of the Faculty in the future.
Therefore, the risk characterization with respect to this exposure pathway is realistic.

With respect to use of groundwater by industrial and/or commercial property owners to the
west of the facility, the risk assessment evaluates current industrial water quality in the context
of ongoing industrial, non-potable use at the Akron facility to represent both current and future
exposures to groundwater constituents associated with use of groundwater in the industrial
area to the west of the Facility. It is not anticipated that any additional groundwater wells wiQ
be installed in this industrial area in the future. There are a number of reasons for this
conclusion. Currently, Ahron is the only facility that has any active wells that are used for non-
potable purposes; each of the properties in this area is connected to the public water supply;
Ohn has notified aH downgradient property owners of the groundwater contamination;
Downgradient Property Status wfll be achieved at most, if not all of the downgradient
industrial/commercial properties; any Downgradient Property Status will have associated with
it a Groundwater Management Plan; and installation of weDs requires prior approval by the
Wilmington Board of Health.

The groundwater transport modeling that was conducted to predict future water quality at
the Town of Wilmington Water Supply Wells is another source of uncertainty. The
modeling is presented hi Section 5.2.2 of the Supplemental Phase n Investigation. The
model evaluates potential transport of ammonia, chloride, sodium, and sulfate from
medium- and shallow-depth monitoring wells that are considered potential source wells
(GW-83-S, GW-83-M, GW-84-M and GW-85-M). The model simulated transport of the
inorganic solutes from these source wells to Butters Row Well #1 and Chestnut Street
Well #1. Transport of chromium from the source wells to Butters Row Well #1 and
Chestnut Street Well #1 was not evaluated quantitatively because the model assumes that
there is very little mixing of deep groundwater (containing chromium) and the shallow
groundwater (chromium not detected hi shallow source wells). This assumption is based
on the lack of significant head differences between shallow and deep wells, which is an
indication of no upward hydraulic gradients. Section 5.2.2 of the Supplemental Phase n
Report concludes that "transport modeling of solutes from deep groundwater to shallow
groundwater is not applicable." This model also assumes that the dense plume layer is
static and will not, in the future, move in the direction of either Butters Row Well #1 or
Chestnut Street Well #1.
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Fate and transport models were utilized to estimate EPCs for several exposure pathways. Use
of such models contributes to the uncertainty of this assessment. Because of modeling
uncertainties, conservative assumptions are generally used to provide upper-bound risk
estimates. Use of these fate and transport models may therefore result in an overestimation of
risk, but are unHkely to result in an underestimation.

The exposure assessment for workers at the Ahron facility to the west of the Facility has
been conducted in a manner that likely overestimates risks for those workers. The
exposure assessment assumes that the ammonia contained in the groundwater that is used
as rinse water in the plating lines achieves equilibrium with the building air. However,
because the Ahron building is vented, the ammonia in the water would not achieve
equilibrium with the air; air concentrations would remain lower than those estimated.

In addition, the ammonia concentration in the rinse water, as used in the exposure model,
is an upper-bound estimate of the concentration of volatile ammonia (NH3°). The
concentration of this ammonia species was used in this exposure model because other
ammonia species (e.g., NH/) are not volatile and, although present in the process rinsate
water, would not volatilize to the indoor air. Hie ratio of ammonium ion concentration to
ammonia concentration is dependent on the pH of the water; higher pH values favor the
ammonia species, and lower pH values favor the ammonium ion species. Volatile ammonia
concentrations were calculated as a function of groundwater pH using the USEPA
thermodynamic model MINTEQA2 (see Attachment 5 for details). Groundwater volatile
ammonia concentrations were calculated for three different groundwater pH values
(representing the pH measured in the most recently collected groundwater samples, the
arithmetic mean pH concentration in all shallow groundwater samples, and the 95% upper
confidence limit (UCL) on the arithmetic mean pH values) and two different groundwater
ammonia concentrations (measured in the two Altron wells). For all simulations, the
volatile ammonia concentration was calculated as less than 1% of the total ammonia
concentration. To provide a conservative assessment of potential current and future
exposures to workers, the volatile ammonia concentration calculated for worst-case
conditions (95% UCL pH [7.1], maximum detected ammonia concentration [61 mg/L])
was used as the groundwater EPC from which air concentrations were calculated. The
resulting air EPC (0.33 mg/m3) does not pose a non-cancer risk above an HI of 1 (HI =
0.8), and is well below the Workplace Air Standard of 17 mg/m3 (ACGIH, 1995a; 1995b).

As discussed previously, the amount of volatile ammonia that may be present in
groundwater is a function of groundwater pH. The volatile ammonia groundwater EPC is
based on a groundwater pH value of 7.1, and this value represents an upper-bound
estimate of the pH of groundwater potentially entering the Altron facility. As discussed in
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Attachment 5, one of the activities involved in Akron's treatment of process wastewater
involves adjusting the wastewater pH upwards to 9.5 in three tiered tanks, prior to the
wastewater entering an ion-exchange or microfiher wastewater treatment process. This pH
adjustment could potentially cause a conversion of ammonia ion (NH/) to volatile ammonia
(NHj0), which could then be released to the air. However, the wastewater treatment
process occurs after the groundwater is used in the process line, and the wastewater
treatment process occurs in a separate, unstaffed room at the Akron faculty. Therefore,
although volatile ammonia could be released during wastewater treatment, potential
exposures would be infrequent and of short duration.

The risk assessment has concluded that, although ammonia, sulfate, chloride, and sodium
reach the Butters Row Well #1 and the Chestnut Street Well #1, consumers of the water
distributed by the Butters Row Treatment Plant would not be exposed to elevated levels
of these anarytes. The treatment plant currently treats, and for the foreseeable future, win
be treating the raw water via aeration, oxidation, flocculation, settling, filtration, and
chlorination. This treatment is conducted to address a chlorinated VOC issue not related
to the Olin Facility (aeration, filtration with organic carbon), a naturally occurring iron and
manganese problem (potassium permanganate oxidation, flocculation, settling) and for
disinfection as required by federal law (chlorination). This treatment will continue
indefinitely, and the treatment for iron and manganese and the chlorination for disinfection
purposes will likely continue for the life of the treatment plant.

The chlorination process would eliminate ammonia from the water. In fact, chlorination is
often used to eliminate ammonia from industrial wastewaters (Weber, 1972). In this
process, ammonia is converted to chloramines and ultimately to nitrogen gas. The Butters
Row Water Treatment Plant operator reports that the maximum total chlorine content of
the finished water is approximately 2 mg/L and there is always a free-residual chlorine
concentration of approximately 1 mg/L. Since chlorine would react with ammonia, the
presence of free chlorine indicates that no ammonia would likely be present in the finished
water (Weber, 1972).

In estimating, based on transport modeling and Butters Row Treatment Plant processes,
the quality of finished drinking water, it has been assumed the treatment plant has no net
effect on concentrations of chloride, sodium and total dissolved solids. However, any
increased chlorine dose that might be needed to address increased ammonia
concentrations, could result in an increase in chloride ion concentrations. Additional
chlorine addition could lower pH requiring additional caustic to raise pH. As a result,
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sodium concentration might increase by as much as 18 mg/L. The total dissolved solids
might increase by 40 mg/L to 50 mg/L as a result of treatment plant operations under
increased ammonia loading.

Risk Characterization. To assess the overall effects of multiple chemical exposures, USEPA
developed "Guidelines for the Health Risk Assessment of Chemical Mixtures" (USEPA, 1986).
This guidance states that if sufficient data are not available on the effects of the chemical
mixture of concern, or a reasonably similar mixture, the proposed approach is to assume
additivity of effects of the constituents of the mixture. This assumption, according to USEPA,
is expected to yield generally neutral risk estimates (Le., neither conservative nor lenient).
More recent guidance from USEPA (USEPA, 1989) also references the "Guidelines for the
Health Risk Assessment of Chemical Mixtures", but further states that the assumption of
additivity assumes independence of action and that if this assumption is incorrect, over- or
underestimation of the actual multiple substance risk may occur. If OHM that have dissimilar
mechanisms are evaluated, the assumption of additivity of effects may actually overestimate
risk.

While it has been concluded that future excavation activities may be associated with a risk
of harm to safety associated with potential fire/explosion hazards during future excavation
activities associated with the possible presence of Opex™ and Kempore™, it is unlikely
that fire/explosion would occur. While the Material Safety Data Sheets for these
compounds indicate that they may explode or ignite, there have been no explosion or fire
incidents at least since Olin purchased the Facility in 1980, nor did any incidents occur
during the test pitting activities conducted in Drum Areas A and B.
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SECTION 8

8.0 CONCLUSIONS

The assessment of risk of harm to human health indicates that for current land use and current
site conditions, cancer and noncancer risks for the site worker, utility worker, off-property
industrial worker, and neighborhood resident are below the corresponding MCP Cumulative
Receptor Cancer Risk Limit (1 x 10"5) and Cumulative Receptor NonCancer Risk Limit
(hazard index = 1).

For future land use and future she conditions, cancer and noncancer risks for the On-property
worker, long-term full-time On-property worker, Off-property worker, utility worker,
construction worker, and neighborhood resident do not exceed the corresponding MCP
Cumulative Receptor Risk Limit and Cumulative Receptor Cancer and NonCancer Risk Limit.

For groundwater within the Zone n of the Town of Wilmington PWS (classified as GW-1
groundwater per the MCP), Massachusetts MCLs (MMCLs) are considered applicable public
health standards. Each monitoring well within the Zone n constitutes a separate exposure
point, at which the exposure point concentration (maximum detected concentration) is
compared to the MMCL. Within the Zone n area, the following OHMPCs have maximum
concentrations (exposure point concentrations) that exceed drinking water standards: 1,2-
dichloroethane; 1,2-dichloroethene; benzene; chloroform; methylene chloride, trichloroethene,
vinyl chloride, arsenic, chromium, lead, nitrate, and bis (2-ethyIhexyl) phthalate. The available
data indicate that 1,2-dichloroethane, 1,2-dichloroethene, vinyl chloride, arsenic, and lead in
groundwater within the Zone n may not be she-related.

Although cumulative receptor cancer and non-cancer risks are below the applicable MCP
risk criteria, because groundwater exposure point concentrations within the Zone n of the
PWS exceed MMCLs, which are applicable public health standards, a condition of no
significant risk of harm to health does not exist.

Because of potential danger of fire or explosion associated with future excavation in the drum
areas, a condition of no significant risk of harm to safety does not exist.

The risk of harm to welfare was evaluated by comparing she concentrations to Upper
Concentration Limits. Because the exposure point concentrations for chromium, nickel, and
cadmium in the non-Zone n dense layer hot spot, indeno(l,2,3-cd)pyrene and bis(2-
ethyOiexyi)phthalate in the Plant B groundwater hot spot, and zinc in Zone n groundwater are
above the Upper Concentration Limits and because a public groundwater resource has been
impacted, a condition of no significant risk of harm to public welfare does not exist.
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TABLE 1
IDENTIFICATION OF HUMAN HEALTH OHM OF CONCERN - SURFACE SOIL

Olin Corporation
Wilmington. MA Facility

OHM
VOCs (mg/Kg)

1,1,1 -Trichloroethana
1 , 1 -Dichloroethana
1 , 1 -Dichloroethene
1,2-Dichloroethane
2,4,4-Trimathyl' 1 -pantene
2,4,4-Trimethyl-2-pentene
2-Butanona (MEK)
4-Methyt-2-Pentanon« (MIBK)
Acetone
Benzene
Methylene Chloride
Styrene
Tetrachloroethene (PCE)
Toluene
Trichloroethene (TCE)
Xylenes, Total

SVOC. (mg/Kgl
1,2,4-Trichlorobenzene
2-Methylnaphthalene
2-Methylphenol (o-Cresol)
4-Methylphenol(p-Cresol)
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)Anthracene
Benzo(a)Pyrene
Benzo(b)Fluoranthene
Benzo(g,h,i)Perylene
BenzolklFluoranthene
Benzoic Acid
Butylbenzylphthalate
Chrysene
Di-n-butylphthalate
Di-n-octylphthalate
Dibenzo(a,h)Anthracene
Dibenzofuran
Oiethylphthalate

'•nethylphthalato

Site Data/Concentration '

Minimum Maximum Frequency of

SQL SQL Detection

0.005 : 0.016 26 / 60
0.005 : 0.016 1 / 6 0
0.005 : 0.016 1 / 6 0
0.005 : 0.016 1 / 6 0
0.005 : 0.3 5 / 60
0.005 : 0.039 2 / 60
0.01 : 0.05 3 / 6 0
0.01 : 0.05 1 / 60

0.012 : 0.025 43 / 60
0.005 : 0.016 1 / 6 0
0.005 : 0.041 1 4 / 6 0
0.005 : 0.016 1 / 6 0
0.005 : 0.014 3 / 6 0
0.005 : 0.013 14 / 60
0.005 : 0.016 2 / 6 0
0.005 : 0.016 1 / 60

0.3 : 160 1 / 46
0.33 : 37 4 / 4 7
0.33 :160 2 / 4 7
0.33 : 160 1 / 47
0.33 : 37 1 / 4 7
0.33 -.37 8 / 47
0.33 : 37 12 / 47
0.33 : 37 1 7 / 4 7
0.35 : 37 1 3 / 4 7
0.38 : 37 17 / 47
0.33 : 37 5 / 4 7
0.33 : 37 1 5 / 4 7

1.6 : 770 15 / 47
0.33 : 160 6 / 46
0.39 : 37 1 8 / 4 7
0.33 : 160 3 3 / 4 6
0.33 : 160 6 / 4 6
0.33 : 160 1 / 4 7
0.33 : 37 2 / 4 7
0.33 : 160 14 / 47
0.33 : 160 1 / 47

Arithmetic

Minimum Maximum Mean Median

0.002 0.23 0.0106 0.007
0.001 0.001 0.0033 0.006
0.018 0.018 0.0036 0.006
0.001 0.001 0.0033 0.006

0.0008 0.014 0.0067 0.006
0.001 0.005 0.0043 0.006
0.001 0.004 0.0074 0.013
0.007 0.007 0.0074 0.013
0.005 0.093 0.0173 0.015
0.001 0.001 0.0033 0.006
0.002 0.047 0.006 0.006
0.001 0.001 0.0033 0.006
0.001 0.073 0.0043 0.006

0.0006 0.015 0.0034 0.006
0.007 0.009 0.0035 0.006
0.002 0.002 0.0033 0.006

0.25 0.25 2.9883 0.645
0.007 560 13.1702 0.63
0.02 0.049 2.9672 0.66
0.34 0.34 2.9776 0.66
170 170 4.8893 0.66

0.008 420 10.1661 0.58
0.002 290 7.3247 0.56
0.008 140 4.1683 0.48
0.011 100 3.3288 0.48

0.01 44 2.1395 0.48
0.029 29 1.8678 0.61
0.006 66 2.5988 0.48
0.039 1.8 13.9102 2.4
0.029 2.6 3.0265 0.61
0.012 150 4.3959 0.5
0.009 10 2.1565 0.067
0.012 4.7 3.0617 0.61
0.074 0.074 2.9687 0.66
0.016 39 2.1002 0.66
0.01 0.085 2.8508 0.56

0.064 0.064 2.9688 0.66

Background

Concentration 2

Median Maximum

NB
NB
NB
NB
NB
NB
NB
NB
NB
NB
NB
NB
NB
NB
NB
NB

NO
ND
ND
NO
ND
NO
NO
NO
ND

0.06 0.062
ND
ND
NO
ND
ND
ND
ND
ND
ND
ND
ND

OHM of

Concern? 3 Reaaon 4

Yes
No PC
Yea
No FC
Yes
No FC
Yes
No FC
Yes
No FC
Yes
No FC

Yes
Yes
No FC
No FC

No FC
Yes
No FC
No FC
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
No FC
Yes
Yes
No FC



TABLE 1
IDENTIFICATION OF HUMAN HEALTH OHM OF CONCERN - SURFACE SOIL

Olin Corporation
Wilmington. MA Facility

OHM
Fluoranthena
Fluorene
Indeno (1,2,3-od)Pyrene
N-Nitrosodiphenylamina
Naphthalene
Phenanthrene
Phenol
Pyrene
bis(2-Ethy!Hexyl)phthal8te

Pe«ticidm/PCB* (mg/Kg)
4,4'-DDD
4,4'-DDE
4,4'-DDT
Aldrin
Alpha-BHC
Alpha-Chlordana
Beta-BHC
Delta-BHC
Dieldrin
Endosulfan 1
Endosulfan II
Endrin
Endrin Aldehyda
Endrin Ketona
Gamma-BHC (Lindane)
Gamma-Chlordane
Heptachlor
Heptachlor Epoxide
PCB-1016

Metal* (mg/Kg)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt

She Data/Concentration '
Minimum Maximum Frequency of

SQL SQL Detection
0.39 37 25 / 47
0.33 37 3 / 4 7
0.33 37 1 1 / 4 7
0.33 160 14 / 45
0.33 37 6 / 4 6
0.35 37 22 / 46
0.33 160 3 / 4 6
0.39 37 25 / 46
0.43 160 41 / 46

0.0035 0.1 1 4 / 4 7
0.0035 0.1 20 / 47
0.0038 0.1 27 / 47
0.0018 0.17 7 / 47
0.0018 0.17 7 / 47
0.0018 0.27 8 / 47
0.0018 0.17 1 / 47
0.0018 0.17 1 / 47
0.0035 0.68 1 3 / 4 7
0.0018 0.17 5 / 47
0.0035 0.1 2 / 4 7
0.0035 0.1 2 / 4 7
0.0035 0.17 1 / 4 7
0.0035 0.065 3 / 47

0.002 0.17 17 / 47
0.0018 0.26 5 / 47
0.0018 0.52 3 / 47
0.0018 0.17 4 / 47

0.16 0.27 1 / 13

0 0 3 4 / 3 4
0.97 22 10 / 34

0.9 1.6 32 / 34
0 0 3 4 / 3 4

0.18 1.6 6 / 34
0.18 1.1 2 / 34

0 0 3 4 / 3 4
0 0 4 8 / 4 8

0.21 1.5 31 / 34

Arithmetic
Minimum Maximum Mean Median

0.008 410 9.8421 0.39
0.008 430 10.4149 0.66
0.031 24 1.7117 0.49
0.059 210 7.6279 0.555
0.008 530 12.7879 0.62
0.011 1000 22.8386 0.405
0.047 2.4 3.0598 0.645
0.011 320 8.0466 0.39

0.0655 5500 130.4144 0.82

0.0001 0.039 0.0097 0.0056
0.0005 0.049 0.0098 0.0042
0.0014 1.7 0.0623 0.0066
0.0001 0.003 0.0054 0.0026
0.0002 0.22 0.0098 0.0031
0.0002 0.052 0.0297 0.0034
0.0001 0.0001 0.0055 0.003
0.0015 0.0015 0.0055 0.0029
0.0004 0.012 0.0159 0.006
0.0019 0.099 0.0077 0.0032
0.092 0.34 0.0175 0.0058

0.0004 0.0072 0.0092 0.0058
0.0006 0.0006 0.0079 0.0058
0.0014 0.0048 0.0083 0.0056
0.0001 0.17 0.0145 0.0034
0.0003 0.0088 0.0242 0.0032
0.0003 0.0009 0.0149 0.0027
0.0001 0.0028 0.0055 0.003

0.98 0.98 0.1737 0.22

1700 59000 6836.618 4825
1 79 9.8671 1.3

1.2 30.9 8.625 6.9
3.6 47 18.2059 18
0.2 4 0.5032 0.3
1.3 5.8 0.454 0.265

61.1 53000 3050.709 695
2.6 5000 419.4927 27

0.42 45 3.7466 1.85

Background
Concentration 2

Median Maximum
0.057 0.066

ND
ND
ND
ND

0.043 0.043
ND

0.056 0.065
ND

NB
NB
NB
NB
NB
NB
NB
NB
NB
NB
NB
NB
NB
NB
NB
NB
NB
NB
NB

NA 1 3000
NA 1.4
NA 17
NA 45
NA 0.4
NA 2

620 2000
NA 29
NA 4.4

OHM of
Concern? 3 Reaeon *

Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

Yes
Yes
Yes
Yes
Yes
Yes
No FC
No FC
Yes
Yes
Yes
Yes
No FC
Yes
Yes
Yes
Yes
Yes
Yes

Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
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TABLE 1

IDENTIFICATION OF HUMAN HEALTH OHM OF CONCERN

Olin Corporation
Wilmington. MA Facility

SURFACE SOIL

OHM
Copper
Cyanide
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Sodium
Thallium
Vanadium
Zinc

Inorganic* (mg/Kg)
Chloride
Nitrogen, Ammonia
Sulfate as SO4

Site Data/Concentration '

Minimum Maximum Frequency of
SQL SQL Detection

0 0 3 4 / 3 4
2 2 2 / 1 3
0 0 3 4 / 3 4

10 10 33 / 34
0 0 3 4 / 3 4
0 0 3 4 / 3 4

0.089 0.18 16 / 34
0 0 3 4 / 3 4
0 0 3 4 / 3 4

0.5 5.1 14 / 34
0 0 3 4 / 3 4

0.5 2.3 9 / 34
0 0 3 4 / 3 4
0 0 3 4 / 3 4

40 40 7 / 14
0 0 3 9 / 4 0

40 430 34 / 40

Arithmetic
Minimum Maximum Mean Median

1.1 35 10.5809 6.8
5.2 7.5 1.8231 2

1200 100000 9947.647 6700
2 210 34.8162 17.8

16.4 4880 1074.762 887
1.7 530 76.2441 48.25

0.01 3.2 0.278 0.12
0.96 67 8.4282 5.6
46.3 1840 380.8147 240
0.51 2.2 0.7712 0.97

32 680 103.5294 71.8
0.63 1.85 0.8165 1.5
4.3 37 15.1618 15
4.8 180 35.4941 29.05

49 560 92.4643 44.5
14 670 135.1863 77.7

4.2 28000 4115.608 270

Background
Concentration 2

Median Maximum
NA 38
ND
NA 1 7000
NA 99
NA 4900
NA 300
NA 0.3
NA 17

260 1400
NA 0.5
29 130
NA 0.6
NA 29
NA 116

NB NB
26 37

< 40 30

OHM of

Concern? 3 Reaion *
No B

Yes
Yes
Yes
No B
Yes
Yes
Yes
No B
Yes
Yes
Yes
Yes
Yes

Yes
Yes
Yes

Notes:
1 Samples included in Site Data set are presented in Attachment 1.

Duplicate samples were averaged with their original samples prior to calculation of statistics.
The arithmetic mean represents the arithmetic average of all sample results, with one-half the reporting limit used as the value for non-detects.
The median represents the median value of all sample results, including non-detects, with the reporting limit used as the value for non-detects.

2 The background data set is presented in Section 4.1 of the Phase II Report and in Attachment 2.
For OHM with site-specific background data, the maximum detected concentration in the background data set and the median concentration are reported.
The median concentration represents the median of all samples in the background data set, with the reporting limit used as the value for non-detects.
For OHM without site-specific background data, the MADEP Background Soil Concentration is reported as the maximum background concentration (MADEP, 1995)

3 OHM of Concern are OHM that are inconsistent with background conditions and not detected at a low frequency and low concentration.
4 Reason for exclusion as OHM of Concern:

B - Background; the concentration of OHM in the site data is consistent with the concentration of OHM in the background data, as determined
by the following criteria (MADEP, 1995):

(1) For OHM without site-specific background data, the maximum detected site concentration is less than or equal to the MADEP background soil concentration.
(2) For OHM with site-specific background data: (a) the maximum detected site concentration is less than or equal to the maximum site-specific background

concentration, and the median site concentration is not more than 50% greater than the median site-specific background concentration; (b) the median site
concentration is less than or equal to the median site-specific background concentration and the maximum detected site concentration is not more than
50% greater than the maximum site-specific background concentration; (c) both the maximum and median site concentrations are equal to or less than
the maximum and median site-specific background concentrations, respectively.

FC = Low Frequency and Concentration; the OHM was not detected in more than two samples and the detected concentration was not more than two times the minimum SQL.
OHM = Oil or Hazardous Material
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TABLE 1
IDENTIFICATION OF HUMAN HEALTH OHM OF CONCERN - SURFACE SOIL

Olin Corporation
Wilmington. MA Facility

OHM

Sit* Data/Concentration 1

Minimum Maximum Fraquancy of

SQL SQL Detection

Arithmetic

Minimum Maximum Maan Median

Background

Concantration 2

Median Maximum

OHM of

Concern? 3 Reaaon 4

SQL = Sample Quantitation Limit
NB " Not judged to be a background analyta (see background discussion).
ND = Not detected in background data set.
NA - Not Available/Not Applicable
MADEP (1995): Guidance for Disposal Site Risk Characterization - In Support of the Massachusetts Contingency Plan (WSC/ORS-95-141, July).
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TABLE 2
IDENTIFICATION OF HUMAN HEALTH OHM OF CONCERN - SUBSURFACE SOIL

Olin Corporation
Wilmington. MA Facility

OHM
VOC* (mg/Kg)

1 ,2-Dichloroethane
2,4,4-Trimethyl-1-pentene
2,4,4- Trimethyl-2-pentene
2-Butanone (MEK)
2-Hexanona
4-Methyl-2-Pentanone (MIBK)
Acetone
Benzene
Carbon Disulftde
Carbon Tetrachloride
Chlorobenzene
Chloroform
Chloromethane (Methyl Chloride)
Ethylbenzene
Methylene Chloride
Styrene
Tetrachloroethene (PCE)
Toluene
Trichloroethene (TCE)
Xylenes, Total

SVOC. (mg/Kg)
1 ,2,3-Trichlorobenzena
1 , 2,4-Trichlorobenzene
1 ,2-Dichlorobenzene
1 ,3-Dichlorobenzene
1 ,4-Dichlorobenzene
2,4-Dimethylphenol
2-Methylnaphthalene
2-Methylphenol (o-Cresol)
4-Bromophenyl-phenylether
4-Chlorophenyl-phenylether
4-Methylphenol(p-Cresol)
Anthracene
Benzo(a)Anthracene
Benzo(a)Pyrene
Benzo(b)Fluoranthene

Site Data/Concentration 1

Minimum Maximum Frequency of

SQL SQL Detection

0.0007 0.7 3 / 57
0.01 1 40/50
0.01 1 3 6 / 5 0

0.002 2 2 1 / 5 7
0.002 2 1 5 / 5 8
0.002 2 6 / 5 7
0.002 2 1 7 / 5 7

0.0007 0.9 7 / 57
0.0013 1.3 5 / 5 7
0.0007 0.9 2 / 57
0.0007 0.9 5 / 57
0.0007 0.9 4 / 57
0.0013 2 1 / 5 7
0.0007 0.7 12 / 58
0.0013 2 7 / 5 7
0.0007 0.9 9 / 57
0.0007 0.9 10 / 58
0.0007 0.028 36 / 57
0.0007 0.9 3 / 56
0.0007 0.7 1 1 / 57

0.4 10 1/4
0.012 1.2 4 / 5 0
0.012 12 3 / 5 4
0.012 12 1 / 5 4
0.012 12 3 / 5 4
0.012 12 1 / 5 4
0.012 12 1 / 5 4
0.012 12 1 / 5 4

0.4 10 1/8
0.012 12 2 / 5 4
0.012 12 2 / 5 4
0.012 12 1 / 5 4
0.012 12 4 / 5 4
0.012 12 1 / 5 4
0.012 12 5 / 5 4

Arithmetic

Minimum Maximum Mean Median

0.002 0.082 0.0318 0.0055
0.002 360 14.7849 0.0285
0.001 210 6.5577 0.0155

0.0006 0.49 0.08 0.016
0.001 3.8 0.2227 0.0165
0.005 3 0.1473 0.016
0.016 690 12.6664 0.018

0.0005 3.8 0.0932 0.0055
0.001 3.4 0.1083 0.011
0.003 0.009 0.0378 0.0055
0.017 0.86 0.0561 0.0055
0.001 0.007 0.0377 0.0055

0.0004 0.0004 0.0661 0.011
0.0019 2.3 0.0934 0.0055
0.002 2 0.0967 0.011

O.OOOS 3.3 0.0973 0.0055
0.0008 0.023 0.0371 0.0055
0.0003 13 0.4144 0.0055

0.01 0.08 0.0275 0.0055
0.0011 1.7 0.0849 0.0055

1.4 1.4 2.025 2.2
0.07S 1.8 0.3794 0.73
0.17 4.7 0.6806 0.73
0.29 0.29 0.6572 0.73
0.23 5.6 0.7076 0.73

3.5 3.5 0.6292 0.73
0.063 0.063 0.6514 0.73

8 8 0.7125 0.73
1.1 1.1 1.7038 0.965

0.17 2.2 0.688 0.73
0.038 3.6 0.628 0.73
0.028 0.028. 0.6511 0.73
0.048 0.08 0.6343 0.73
0.055 0.055 0.6516 0.73
0.039 0.084 0.628 0.73

Background

Concentration z

Median Maximum

NB
NB
NB
NB
N8
NB
NB
NB
NB
NB
NB
NB
NB
NB
NB
NB
NB
NB
NB
NB

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

0.06 0.062

OHM of

Concern? 3 Reaeon *

Yes
Yes
Yes
Yea
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
No FC
Yes
Yes
Yes
Yes
Yes
Yes
Yes

Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
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TABLE 2

IDENTIFICATION OF HUMAN HEALTH OHM OF CONCERN - SUBSURFACE SOIL

Olin Corporation
Wilmington. MA Facility

OHM
Butylbenzylphthalata
Chrysene
Di-n-butylphthalata
Di-n-octylphthalata
Oibenzofuran
Diethylphthalate
Fluoranthana
Hexachlorobanzane
Indeno (1,2,3-cd)Pyrene
Isophorona
N-Nitroso-di-n-propylamine
N-Nitrosodiphanylamina
Naphthalene
Phenanthrena
Phenol
Pyrena
bis(2-EthylHexyl)phthalate

Pesticidee/PCBs (mg/Kg)
4,4'-DDD
Aldrin
Alpha-BHC
Alpha-Chlordane
Endosulfan 1
Endosulfan Sulfate
Endrin
Endrin Katone
Gamma-BHC (LJndana)
Methoxychlor
Toxaphene

Matala (mg/Kg)
Aluminum
Antimony
Arsenic
Barium
Cadmium
Calcium
Chromium

Sita Data/Concantration 1

Minimum Maximum Frequency of
SQL SQL Detection
0.012 12 1 1 / 5 4
0.012 12 4 / 5 4
0.012 12 6 / 5 4
0.012 12 20 / 55
0.012 12 4 / 5 4
0.012 12 2 / 5 4
0.012 12 4 / 5 4
0.012 12 1 / 5 4
0.012 12 3 / 5 5
0.012 12 2 / 5 4

0.33 12 1 / 5 4
0.012 12 2 2 / 5 4
0.012 12 6 / 5 4
0.012 12 6 / 5 4
0.33 12 9 / 5 4

0.012 12 1 0 / 5 4
0.012 2.5 40 / 57

0.0001 1.2 1 / 5 0
0.0001 0.61 1 / 50
0.0001 0.61 1 / 50
0.0005 6.1 /SO
0.0001 0.61 / 50
0.0001 1.2 /SO
0.0001 1.2 /SO
0.0001 1.2 /SO
0.0001 0.61 / 50
0.0005 6.1 1 / 5 0
0.001 12 1 / 5 0

0 0 5 6 / 5 6
0.02 20 1 / 5 3

0.0015 2.9 51 / 55
0.0005 0.0005 54 / 55
0.001 1.1 16 / 54

0 0 5 6 / 5 6
0 0 5 6 / 5 6

Arithmetic

Minimum Maximum Mean Median
0.035 4.5 0.7558 0.73
0.057 0.089 0.6355 0.73
0.032 32 1.4269 0.73
0.014 0.88 0.5912 0.69
0.095 1.4 0.585 0.73
0.046 0.057 0.644 0.73
0.038 0.16 0.6351 0.73
0.24 0.24 0.6562 0.73
0.28 31 1.1337 0.73
0.9 2.1 0.6162 0.73
1.6 1.6 0.6865 0.73

0.15 21000 691.857 0.76
0.077 4.1 0.6407 0.73
0.052 0.69 0.6507 0.73
0.055 510 10.0864 0.73
0.043 0.2 0.6102 0.73

0.1 6700 250.5573 1.8

0.04 0.04 0.0422 0.035
0.032 0.032 0.0215 0.018
0.024 0.024 0.0213 0.018

2 2 0.2299 0.18
0.036 0.036 0.0215 0.018
0.15 0.15 0.0444 0.035

0.089 0.089 0.0432 0.035
0.045 0.045 0.0423 0.035
0.048 0.048 0.0218 0.018

2 2 0.2299 0.18
4 4 0.4579 0.35

0.82 10000 4669.295 4650
41 41 8.5303 20

0.0017 21 5.2468 4.2
0.0036 75 17.1333 13
0.004 5.1 0.6993 1
0.11 61000 2891.763 750

0.0066 17000 477.0778 21

Background
Concentration *

Median Maximum
ND
ND
ND
ND
ND
ND

0.057 0.066
ND
ND
ND
ND
ND
ND

0.043 0.043
ND

0.056 0.065
ND

NB
NB
NB
NB
NB
NB
NB
NB
NB
NB
NB

NA 13000
NA 1.4
NA 17
NA 45
NA 2

620 2000
NA 29

OHM of
Concern? 3 Reaaon 4

Yas
Yes
Yas
Yas
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

No B
Yes
Yes
Yes
Yes
Yes
Yes
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TABLE 2
IDENTIFICATION OF HUMAN HEALTH OHM OF CONCERN

Olin Corporation
Wilmington, MA Facility

SUBSURFACE SOIL

OHM
Cobalt
Copper
Cyanide
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Silver
Sodium
Vanadium
Zinc

Inorganic* (mg/Kg)
Nitrate as N
Chloride
Nitrogen, Ammonia
Sulfate as S04

Sit* Data/Concentration '

Minimum Maximum Frequency of

SQL SQL Detection
0.0015 3 3 9 / 5 5

2.5 2.5 51 / 56
0.002 2 3 / 4 5

0 0 5 6 / 5 6
0.01 10 14 / 52

0.005 0.005 54 / 55
0 0 5 6 / 5 6

0.0001 0.15 8 / 53
0.004 4 4 4 / 5 4

0 0 5 6 / 5 6
0.0015 1.7 1 / 5 3

0 0 5 6 / 5 6
0.0025 2.5 51 / 56

2.5 2.5 55 / 56

0 0 2 / 2
0.04 40 22 / 49

8 8 4 3 / 5 0
20 80 37 / 50

Arithmetic

Minimum Maximum Mean Median
0.0016 8.7 2.3366 2.4
0.0028 57 8.2232 5

2.3 5.4 1.0002 2
0.21 94000 7838.897 5750

0.011 52 8.3972 10
0.0066 4700 1587.349 1100
0.0034 460 81.1734 59.5
0.0001 0.52 0.0605 0.1
0.0046 30 6.9643 5.45
0.0035 2100 690.8715 475

4.5 4.5 0.7237 1.5
0.023 8600 248.6442 80.5
0.007 35 10.0848 8.5
0.018 100 22.8185 18

14 24 19 19
0.26 170 37.1584 40
0.02 10000 257.8453 25

22 33000 2552.67 82.5

Background

Concentration z

Median Maximum
NA 4.4
NA 38
ND
NA 1 7000
NA 99
NA 4900
NA 300
NA 0.3
NA 17

260 1400
NA 0.6
29 130
NA 29
NA 116

NB
NB
26 37

< 40 30

OHM of

Concern? 3 Reaeon *
Yes
Yes
Yes
Yes
No B
No B
Yes
Yes
Yes
Yes
Yes
Yes
Yes
No B

Yes
Yes
Yes
Yes

Notes:
1 Samples included in Site Data set are presented in Attachment 1.

'Duplicate samples were averaged with their original samples prior to calculation of statistics.
The arithmetic mean represents the arithmetic average of all sample results, with one-half the reporting limit used as the value for non-detects.
The median represents the median value of all sample results, including non-detects, with the reporting limit used as the value for non-detects.

2 The background data set is presented in Section 4.1 of the Phase II Report and in Attachment 2.
For OHM with site-specific background data, the maximum detected concentration in the background data set and the median concentration are reported.
The median concentration represents the median of all samples in the background data set, with the reporting limit used as the value for non-detects.
For OHM without site-specific background data, the MADEP Background Soil Concentration is reported as the maximum background concentration (MADEP, 1995)

3 OHM of Concern are OHM that are inconsistent with background conditions and not detected at a low frequency and low concentration.
4 Reason for exclusion as OHM of Concern:

B = Background; the concentration of OHM in the site data is consistent with the concentration of OHM in the background data, as determined
by the following criteria (MADEP, 1995):

(1) For OHM without site-specific background data, the maximum detected site concentration is less than or equal to the MADEP background soil concentration.
(2) For OHM with site-specific background data: (a) the maximum detected site concentration is less than or equal to the maximum site-specific background

concentration, and the median site concentration is not more than 50% greater than the median site-specific background concentration; (b) the median site
concentration is less than or equal to the median site-specific background concentration and the maximum detected site concentration is not more than
50% greater than the maximum site-specific background concentration; (c) both the maximum and median site concentrations are equal to or less than
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TABLE 2
IDENTIFICATION OF HUMAN HEALTH OHM OF CONCERN - SUBSURFACE SOIL

Olin Corporation
Wilmington, MA Facility

OHM

She Data/Concentration '

Minimum Maximum Frequency of

SQL SQL Detection

Arithmetic

Minimum Maximum Maan Median

Background

Coneantration *

Median Maximum

OHM of

Concarn? 3 Reason *
the maximum and median site-specific background concentrations, respectively.

FC = Low Frequency and Concentration; the OHM was not detected in more than two samples and the detected concentration was not more than two times the minimum SQL.
OHM - Oil or Hazardous Material
SQL = Sample Quantitation Limit
NB - Not judged to be a background analyte (see background discussion).
ND • Not detected in background data set.
NA • Not Available/Not Applicable
MAOEP (1995): Guidance for Disposal Site Risk Characterization - In Support of the Massachusetts Contingency Flan (WSC/ORS-95-141, July).
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TABLE 3

IDENTIFICATION OF HUMAN HEALTH OHM OF CONCERN

Olin Corporation
Wilmington. MA Facility

NON-ZONE II GROUNDWATER

OHM
VOCs (mg/L)

1,1,1 -Trichloroe thane
1 ,1 ,2-Ttichloroethane
1,1-Dichloroe thane
1,1-Dichloroathene
1 ,2-Dichloroathane
1 ,2-Oichloropropane
2,4,4-Trimethyl- 1 -peptone
2,4,4-Trimethyl-2-Pentene
2-Butanone (MEK)
2-Hexanone
4-Mathyl-2-Pantanona (MIBK)
Acetone
Benzene
Bromodichloromethana
Bromoform
Carbon Diiulfide
Carbon Tetrachloride
Chlorobenzene
Chloroform
Chloromethane (Methyl Chloride)
Dibromochlorome thane
Etbyl benzene
Methytene Chloride
Tetrachloroethene (PCE)
Toluene
Trichloroethene (TCE)
Xylenet, Total

SVOCs (mg/L)
1 ,2,4-Trichlorobenzene
1 ,2-Dichlorobenzene
1 ,3-Dichlorobenzene
1 ,4-Dichlorobenzene
2 ,4 ,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2, 6-Dinitro toluene
2-Chlorophenol
2-Methylphenol (o-Cresol)
2-Nitrophenol

Site Data/Concentration 1

Minimum Maximum Frequency of

SQL SQL Detection

0.005 0.05 1 0 / 7 0
0.005 0.05 1 / 76
0.005 0.3 9 / 70
0.005 0.3 4 / 77
0.005 0.05 1 5 / 7 0
0.005 0.05 1 / 74
0.005 0.1 31 / 83
0.005 0.1 24 / 85
0.01 0.2 4 / 75
0.01 0.2 3 / 7 0
0.01 0.2 3 / 70
0.01 0.3 39 / 70

0.005 0.05 5 / 77
0.006 0.05 12 /70
0.005 0.01 20 / 70
0.005 0.1 10 /70
0.005 0.05 0 / 75
0.005 0.05 2 / 70
0.005 0.01 10 / 70

0.01 0.1 0 / 71
0.005 0.05 15/70
0.005 0.05 5 / 70
0.002 0.1 1 5 / 7 5
0.002 0.05 5 / 70
0.005 0.01 1 7 / 7 0
0.005 0.05 1 2 / 7 0
0.005 0.05 4 / 70

0.01 0.012 5 / 09
0.01 0.012 4 / 09
0.01 0.012 3 / 08
0.01 0.012 4 / 70
0.01 0.012 1 / 09
0.01 0.012 5 / 08
0.01 0.012 1 / 69
0.01 0.012 4 / 70
0.01 0.012 0 / 68
0.01 0.012 9 / 69
0.01 0.012 17 / 70

Arithmetic

Minimum Maximum Mean Median

0.001 0.019 0.003532895 0.005
0.002 0.002 0.003019737 0.005

0.0008 0.000 0.005030203 0.005
0.001 0.003 0.004870023 0.005
0.002 0.027 0.004835526 0.005
0.001 0.001 0.00302027 0.005
0.002 3.5 0.070530145 0.01

0.0007 1.2 0.02900 0.01
0.003 0.052 0.00940 0.016
0.009 0.10 0.012947308 0.015
0.001 0.004 0.008004474 0.016
0.001 13 0.355263158 0.015
0.002 0.004 0.003019481 0.005
0.002 0.043 0.006270310 0.005
0.002 0.75 0.037440789 0.005
0.003 0.051 0.007730842 0.01
0.001 0.010 0.003333333 0.005
0.001 0.001 0.002980842 0.005
0.002 0.094 0.008703947 0.005
0.001 0.000 0.005830980 0.01
0.002 0.17 0.011290053 0.005
0.001 0.000 0.003032895 0.005

O.OOO8 O.O13 O.OO5590667 O.01
0.001 0.078 0.003934211 0.005
0.001 0.081 0.009057895 0.005
0.002 0.010 0.003144737 0.005
0.001 0.007 0.003092105 0.005

0.001 0.007 0.004898551 0.01
0.001 0.003 0.004855072 0.01
0.001 0.001 0.004838235 0.01
0.001 0.003 0.004871429 0.01
0.001 0.001 0.004950522 0.01
0.001 0.003 0.004704700 0.01
0.004 0.004 0.005 0.01
0.001 0.005 0.004871429 0.01
0.001 0.003 0.004720588 0.01
0.002 0.02 0.005115942 0.01
0.001 0.21 0.021714286 0.01

Background

Concentration J

Median Maximum

NB
NB
NB
NB
NB
NB
NB
NB
NB
NB
NB
NB
NB
NB
NB
NB
NB
NB
NB
NB
NB
NB
NB
NB
NB
NB
NB

NB
NB
NB
NB
NB
NB
NB
NB
NB
NB
NB

OHM of
Concern? * Reason *

Yes
No FC
Ye»
Ye<
Yes
No FC
Yet
Yet
Yes
Yet
Ye*
Yes
Yet
Yat
Yea
Yet
Yes
No FC
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

Yat
Yes
Yet
Yet
No FC
Yet
No FC
Yes
Yes
Yet
Yes
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TABLE 3

IDENTIFICATION OF HUMAN HEALTH OHM OF CONCERN

Olin Corporation
Wilmington. MA Facility

NON-ZONE II GROUNDWATER

OHM
4-Bromophenyl-phenylethef
4-Chloro-3-m»thyl phenol
4-Chloroaniline
4- Cnlorophenyt-phenylether
4-Methylphenol(r>Cresol)
4-Nitroaniline
4-Nitrophenol
Banzoic Acid
Benzyl Alcohol
Dl-n-butylphthalate
Dibenzofuran
Diethylphthalate
Isophorone
N-Nitrotodiphanylamine (1)
Naphthalene
Phenol
bi«(2-EthylHexyl)phtnaUte

Petticides/PCBt (mg/L)
4,4'-DDD
4,4'-DDT
Aldrin
Alpha-BHC
Beta-BHC
Delta- BHC
Endoaulfan 1
Endotulfan Sulfate
Endrin Aldehyde
Endfin Ketone
Gamma-BHC (Lindane)
Heptachlor
Heptachlor Epoxide

Metals (mg/L)
Aluminum
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt

Site Date/Concentration 1

Minimum Maximum Frequency of

SQL SQL Detection
0.01 0.012 10 / 09
0.01 0.012 1 / 70
0.01 0.012 1 / 69
0.01 0.012 e / 68
0.01 0.012 11 /69
0.01 0.06 2 / 70

0.026 0.06 22 / 69
0.05 0.06 13 /69
0.01 0.012 9 / 70
0.01 0.012 8 / 74
0.01 0.012 4 / 68

0.002 0.012 4 / 76
0.01 0.012 5 / 68
0.01 0.012 28 / 75
0.01 0.012 17 / 68
0.01 0.012 23 / 69
0.01 0.014 19 / 74

0.0001 0.001 1 / 68
0.0001 0.001 2 / 68

0.00005 0.0005 2 / 68
0.00005 0.0005 12/68
0.00005 0.0006 6 / 68
0.00005 0.0005 6 / 68
0.00005 0.0005 2 / 68
0.0001 0.001 1 / 68
0.0001 0.001 1 / 66
0.0001 0.001 1 / 68

0.00006 O.OOO5 6 / 6 7
0.00005 0.0006 1 / 68
0.00005 0.0005 6 / 68

0.1 0.1 7 / 1 1
0.005 10 1 / 1 1

0.05 0.1 8 / 1 1
0.015 0.015 1 / 3

0.01 0.01 2 / 3
NA 1 1 / 1 1

0.015 0.015 29 / 59
NA 3 /3

Arithmetic

Minimum Maximum Mean Median
0.001 0.044 0.005956522 0.01
0.006 0.006 0.005028671 0.01
0.002 0.002 0.004971014 0.01
0.001 0.015 0.005014706 0.01
0.002 0.081 0.008 0.01
0.002 0.003 0.012535714 0.025
0.001 0.33 0.037195652 0.025
0.001 0.043 0.022507246 0.05
0.002 0.009 0.004928671 0.01

0.0002 0.009 0.004668919 0.01
0.001 0.002 0.004808824 0.01

0.0003 0.0005 0.004717105 0.01
0.002 0.008 0.004941176 0.01
0.001 0.67 0.034013333 0.01

0.0002 0.088 0.009988235 0.01
0.002 1.2 0.097014493 0.01

0.0004 0.029 0.005066216 0.01

0.0001 0.0001 0.00008014 0.0001
0.000022 0.0001 0.00007974 0.0001
0.000012 0.000066 0.00004047 0.00005
0.00005 0.0003 0.00005776 0.00005

0.000059 0.00012 0.00004409 0.00005
O.OOO05 0.0027 0.00008046 0.00005

0.000052 0.000054 0.0000409 0.00005
0.00011 0.00011 0.00008029 0.0001

0.000097 0.000097 0.00006765 0.0001
0.000022 0.000022 0.000079 0.0001
0.000003 0.00011 0.00004254 6.00005
0.00005 O.OOO05 O.OOO04044 0.00005

0.000051 0.00022 0.00004544 0.00005

0.68 2400 472.3527273 12
0.01 0.01 0.640681818 0.01

0.016 0.19 0.062545455 0.05
0.084 0.084 0.033 0.015
0.022 0.19 O.072333333 0.022

12 590 266 290
0.018 2800 152.8916424 0.015
0.021 3 1.113666667 0.32

Baokground

Concentration *

Median Maximum
NB
NB
NB
NB
NB
NB
NB
NB
NB
NB
NB
NB
NB
NB
NB
NB
NB

NB
NB
NB
NB
NB
NB
NB
NB
NB
NB
NB
NB
NB

0.12 0.14
ND

0.025 0.026
ND
ND
29 96
ND
ND

OHM of
Concern? * Reaaon 4

Yea
No FC
No FC
Yea
Yes
No FC
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

No FC
No FC
No FC
Yes
Yes
Yes
No FC
No FC
No FC
No FC
Yes
No FC
Yea

Yes
No FC
Yes
Yes
Yes
Yes
Yes
Yes
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TABLE 3
IDENTIFICATION OF HUMAN HEALTH OHM OF CONCERN - NON-ZONE II GROUNDWATER

Olin Corporation
Wilmington, MA Facility

OHM
Copper
Cyanide
Hexavalent Chromium
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Sodium
Trivalent Chromium
Vanadium
Zinc

Opex and Kempore (mg/L)
Kempore (Azodicarbonamide)

norganlcs (mg/L)
Chloride
Nitrate as N
Nitrite as N
Nitrogen, Ammonia
Sulfate as SO4

Site Data/Concentration 1

Minimum Maximum Frequency of

SQL SQL Detection
NA 3 /3

0.02 : 0.02 2 / 3
0.015 : 0.015 1 / 8
0.025 : 0.24 7 / 1 1
0.005 : 0.25 2 / 1 1

NA 11/11
NA 11/11

0.0002 : 0.0002 1 / 3
NA 3 /3
NA 11 /11
NA 1 1 / 1 1

0.016 0.016 4/8
0.025 0.025 2 / 3

NA 3 /3

0.0036 0.0036 1 / 1 2

33 150 / 151
0.14 0.32 8 / 10
0.06 0.05 3 / 9
0.04 0.1 155 / 162
240 240 153/154

Arithmetic

Minimum Maximum Mean Median
0.13 2.8 1.096666667 0.36

0.026 0.053 0.029666667 0.026
0.035 0.035 0.0109375 0.016

0.38 3600 660.1483636 21
0.087 0.17 0.042909091 0.005

1.1 1600 323.0909091 84
0.061 580 95.10463636 10

0.0009 0.0009 0.000366667 0.0002
0.11 4.2 1.5 0.19

1.2 110 30.24545455 16
19 22000 5096.090909 1200

0.019 0.22 0.04075 0.017
0.1 1.4 0.504166667 0.1

0.065 14 4.768333333 0.24

3. S 3.? l'H- -?,C.
0.0038 0.0038 0.001966667 0.0036

2.8 91000 2846.582119 100
0.42 22 7.797 3.76
0.17 0.33 0.092222222 0.06
0.23 7000 395.6887654 40.8
5.8 87000 8777.408442 630

Background

Concentration 2

Median Maximum
0.025 0.133

ND
ND

0.088 6.6
0.005 0.009

4.8 10
0.16 0.97

ND
ND
2.6 3.3

33.8 175
ND
ND

0.025 0.182

NB

75 235
0.52 6.1

0.005 0.012
0.1 0.54

20 55

OHM of

Concern? * Reason *
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

No FC

Yes
Yes
Yes
Yes
Yes

Notes:
1 Samples included in Site Data set are presented in Attachment 1.

Duplicate samples were averaged with their original samples prior to calculation of statistics.
The arithmetic mean represents the arithmetic average of all sample results, with one-half the reporting limit used as the value for non-detects.
The median represents the median value of all sample results, including non-detects, with the reporting limit used as the value for non-detects.

2 The background data set is presented in Section 4.1 of the Phase II Report and in Attachment 2.
For OHM with site-specific background data, the maximum detected concentration in the background data set and the median concentration are reported.
The median concentration represents the median of all samples in the background data set, with the reporting limit used as the value for non-detects.

3 OHM of Concern are OHM that are inconsistent with background conditions and not detected at a low frequency and low concentration.
For evaluation of shallow groundwater, only volatiles are identified as OHM of Concern.

4 Reason for exclusion as OHM of Concern:
B = Background; the concentration of OHM in the site data is consistent with the concentration of OHM in the background data, as determined
by the following criteria (MADEP, 1995):

For OHM with site-specific background data: (a) the maximum detected site concentration is less than or equal to the maximum site-specific background
concentration, and the median site concentration is not more than 5096 greater than the median site-specific background concentration; (b) the median site
concentration is less than or equal to the median site-specific background concentration and the maximum detected site concentration is not more than
50% greater than the maximum site-specific background concentration; (c) both the maximum and median site concentrations are equal to or less than
the maximum and median site-specific background concentrations, respectively.
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TABLE 3
IDENTIFICATION OF HUMAN HEALTH OHM OF CONCERN - NON-ZONE II GROUNDWATER

Olin Corporation
Wilmington. MA Facility

OHM

Site Data/Conoentration '

Minimum Maximum Fraquanoy of

SQL SQL Dataetlon

Arithmetic

Minimum Maximum Maan Median

Background

Concantratlon *

Madlan Maximum

OHM of

Concern? ' Raaaon *
FC » Low Frequency and Concentration; the OHM wat not detected in more than two eamplaa and the maximum datacted concentration wat not more than two time* the minimum SQL.

OHM = Oil or Hazardous Material
SQL = Sample Quantitation Limit
NB » Not judged to be a background analyta (»ee background diecueaion).
ND « Not datacted in background data aat.
NA - Not Available/Not Applicable
MADEP (1995): Guidance for Diapoaal Sita Riak Characterization - In Support of the Mattachuaetti Contingency Plan (WSC/ORS-95-141, July).
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TABLE 4
IDENTIFICATION OF HUMAN HEALTH OHM OF CONCERN - ZONE II GROUNDWATER

Olin Corporation
Wilmington, MA Facility

OHM
VOCs (mg/L)

1,1,1 -Trichloroethane

1,1-Dichloroethane
1,2-Dichloroethane

1 ,2-Dichloroethene(total)

2,4, 4-Trimethyl- 1 -pentene
2,4,4-Trimethyl-2-Pent«ne

2-Butanona (MEK)

2-Haxanona
4-Mothyl-2-Pentanon« (MIBK)

Acatona

Benzene
Bromodichloromethane

Bromoform

Carbon Disulfide
Chlorobenzene
Chloroform
Chloromethane(MethylChloride)
Dibromochloromethane

Ethylbenzena
Methylana Chloride
Tetrachloroethena (PCE)

Toluene
Trichloroethene (TCE)

Vinyl Chloride
Xylenes, Total
cis-1 ,2-Dichloroethene
trans- 1 ,2-Dichloroethane

SVOCs (mg/L)

1 ,2,4-Trichlorobenzene
1 ,2-Dichlorobenzene

1 ,3-Dichlorobenzene
1 ,4-Dichlorobenzene
2,4-Dichlorophenol

2,4-Dimethylphenol
2,6-Dinitrotoluene
2-Chlorophenol

Site Data/Concentration 1

Minimum Maximum Frequency of

SQL SQL Detection

0.005 0.02 1 / 33
0.0002 0.02 1 / 35
0.0002 0.02 8 / 35
0.005 0.005 1 1 / 33

0.005 0.02 7 / 34

0.005 0.02 5 / 34

0.01 0.04 2 / 33
0.01 0.015 3 / 33
0.01 0.04 3 / 33
0.01 0.04 9 / 33

0.0004 0.02 1 1 / 3 5

0.0002 0.02 1 / 35

0.005 0.02 2 / 33
0.005 0.02 4 / 33

0.0002 0.02 3 / 35
0.0003 0.02 6 / 35

0.01 0.04 2 / 33
0.0002 0.02 1 / 35

0.005 0.05 6 / 33
0.005 0.033 1 0 / 3 5

0.0002 0.02 4 / 34
0.005 0.02 9 / 33
0.005 0.02 14 /35

0.0004 0.04 3 / 35

0.005 0.02 4 / 33

0 0 2 / 2
0.0002 0.0002 1 / 2

0.01 0.01 2 / 32
0.01 0.01 3 / 32
0.01 0.01 1 / 34
0.01 0.01 3 / 32
0.01 0.01 4 / 32
0.01 0.01 1 / 32
0.01 0.01 1 / 32
0.01 0.01 2 / 32

Arithmetic

Minimum Maximum Mean Median

0.0003 0.0003 0.0029 0.005
0.0002 0.0002 0.0029 0.005
0.0001 0.02 0.0035 0.005

0.002 0.43 0.0366 0.005

0.002 0.012 0.005 0.01
0.002 0.006 0.0044 0.01

0.011 0.027 0.0083 0.015

0.057 0.12 0.0148 0.015

0.003 0.003 0.0072 0.015
0.004 0.37 0.0288 0.015

0.0001 0.011 0.003 0.005

0.002 0.002 0.0029 0.005

0.004 0.014 0.0034 0.005
0.001 0.015 0.0051 0.01

0.0002 0.001 0.0028 0.005
0.004 0.079 0.009 0.005

0.001 0.007 0.006 0.01
0.003 0.003 0.0029 0.005

0.002 0.007 0.004 0.005

0.0009 0.02 0.005 0.01
0.001 0.004 0.0028 0.005
0.001 0.17 0.0219 0.005

0.0009 0.46 0.0316 0.005
0.0002 0.013 0.0059 0.01

0.004 0.017 0.0039 0.005

0.0052 0.033 0.0191 0.0191

0.0003 0.0003 0.0002 0.0002

0.0007 0.001 0.0047 0.01
0.0003 0.001 0.0046 0.01

0.003 0.003 0.0049 0.01
0.001 0.002 0.0047 0.01
0.001 0.003 0.0046 0.01
0.001 0.001 0.0049 0.01

0.0051 0.0051 0.005 0.01
0.001 0.001 0.0048 0.01

Background

Concentration 2

Median Maximum

NB
NB
NB
NB
NB
NB
NB
NB
NB
NB
NB
NB
NB
NB
NB
NB
NB
NB
NB
NB
NB
NB
NB
NB
NB
NB
NB

NB
NB
NB
NB
NB
NB
NB
NB

OHM of

Concern? 3 Reason *

No FC
No FC
Yes
Yes
Yes
Ye*
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
No FC
Yes
Yes
Yes
Yas
Yes
Yes
Yes
Yes
Yes
Yes

No FC
Yes
No FC

Yes
Yes
No FC
No FC
No FC
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TABLE 4
IDENTIFICATION OF HUMAN HEALTH OHM OF CONCERN

Olin Corporation
Wilmington, MA Facility

ZONE II GROUNDWATER

OHM
2-Methylnaphthalena
2-Methylphanol (o-Cresol)
2-Nitrophenol
4-Methylphenol(p-Cresol)
4-Nitrophenol
Benzoio Acid
Benzyl Alcohol
Di-n-butylphthalata
Di-n-octylphthalate
Diethylphthalata
Oimethylphthalate
N-Nitrosodiphenylamine
Naphthalene
Phenol
Pyrene
bis(2-Ethy)Hexyl)phthalate

Pestlcides/PCBs (mg/L)
Alpha-BHC
Gamma-BHC (Undane)
Heptachlor Epoxide

MeUls (mg/L)
Aluminum
Arsenic
Barium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Nickel
Potassium
Sodium
Vanadium
Zinc

Inorganics (mg/L)
Chloride

Sit* Data/Concentration 1

Minimum Maximum Frequency of
SQL SQL Detection

0.01 0.01 1 / 32
0.01 0.01 4 / 32
0.01 0.01 2 / 32
0.01 0.01 4 / 32

0.025 0.05 4 / 32
0.05 0.05 3 / 32
0.01 0.01 4 / 32
0.01 0.01 1 2 / 3 3
0.01 0.01 2 / 32

0.007 0.01 8 / 35
0.01 0.01 1 / 33
0.01 0.01 4 / 33
0.01 0.01 7 / 34
0.01 0.01 5 / 34
0.01 0.01 1 / 32
0.01 0.01 1 0 / 3 4

0.00005 0.0005 3 / 20
O.OOO05 0.0006 1 / 21
0.00005 0.0006 1 / 2 1

0.1 0.1 3/6
0.005 2.5 4/8

0.05 0.05 7 / 8
0 0 7 / 7

0.01 0.03 5 / 2 9
0 0 1 / 1

0.025 0.025 2 / 3
0.054 0.054 7 / 8
0.005 0.005 4 / 8

0 0 7 / 7
0 0 8 / 8
0 0 1 / 1
0 0 6 / 6
0 0 9 / 9
0 0 1 / 1
0 0 3 / 3

2 3 5 5 / 5 7

Arithmetic
Minimum Maximum Mean Median

0.001 0.001 0.0049 0.01
0.002 0.017 0.0054 0.01
0.032 0.045 0.0071 0.01
0.002 0.051 0.0081 0.01
0.004 0.11 0.0216 0.025
0.003 0.041 0.0249 0.05
0.002 0.006 0.0048 0.01

0.0003 0.0009 0.0034 0.01
0.0003 0.001 0.0048 0.01
0.0002 0.005 0.0041 0.01
0.0004 O.OO04 0.0049 0.01
0.001 0.011 0.005 0.01

0.0002 0.015 0.005 0.01
0.005 1.2 0.0674 0.01

0.0005 0.0005 0.0049 0.01
0.0002 0.012 0.0043 0.01

5.9E-OS 0.000073 4.53E-05 5E-05
0.00011 0.00011 4.21E-05 5E-05
8.7E-05 0.000087 4.1E-05 5E-05

0.63 990 127.985 0.1
O.O05 0.084 0.1706 0.0065
0.006 0.28 0.0513 0.0225

5.1 470 162.3 22
0.023 790 27.4238 0.01
0.089 0.089 0.089 0.069
0.027 0.23 0.0698 0.027
0.04 1800 244.5334 5.15

0.006 0.1 0.0218 0.0055
0.92 750 172.3814 10

0.015 150 28.7094 1.38
0.13 0.13 0.13 0.13
0.74 110 31.1233 17.55

12 10000 1500.367 61
0.15 0.15 0.15 0.15

0.028 22 7.3543 0.035

3.6 12000 1236.7 110

Background
Concentration 2

Median Maximum
NB
NB
NB
NB
NB
NB
NB
NB
NB
NB
NB
NB
NB
NB
NB
NB

NB
NB
NB

0.12 0.14
ND

0.025 0.026
29 96
NO
ND

0.025 0.133
0.088 6.6
0.005 0.009

4.6 10
0.14 0.97

ND
2.6 3.3

33.8 175
ND

0.025 0.182

75 235

OHM of
Concern? ' Reaeon *

No FC
Yes
Yes
Yes
Yes
Yes
Yes
Yes
No FC

Yes
No FC

Yes
Yes
Yes
No FC

Yes

Yes
Yes
No FC

Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

Yes
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TABLE 4
IDENTIFICATION OF HUMAN HEALTH OHM OF CONCERN - ZONE II GROUNDWATER

Olin Corporation
Wilmington. MA Facility

OHM
Nitrate as N
Nitrite as N
Nitrogen, Ammonia
Sulfate as SO4

She Data/Concentration '
Minimum Maximum Frequency of

SQL SQL Detection
0.05 : 0.2 3/7
0.05 : 0.05 2 / 6
0.04 : 0.1 57 / 62

10 : 10 57 / 58

Arithmetic
Minimum Maximum Mean Median

2.1 24 5.7536 0.2
0.05 0.17 0.0533 0.05
0.12 4100 184.8082 6.07
4.4 48000 4671.493 73.9

Background
Concentration *

Median Maximum
0.5 6.1

0.005 0.01 2
0.1 0.54
20 55

OHM of

Concern? 3 Reason *
Yes
Yes
Yes
Yes

Notes:
1 Samples included in Site Data set are presented in Attachment 1.

Duplicate samples were averaged with their original samples prior to calculation of statistics.
The arithmetic mean represents the arithmetic average of all sample results, with one-half the reporting limit used as the value for non-detects.
The median represents the median value of all sample results, including non-detects, with the reporting limit used as the value for non-detects.

2 The background data set is presented in Section 4.1 of the Phase II Report and in Attachment 2.
For OHM with site-specific background data, the maximum detected concentration in the background data set and the median concentration are reported.
The median concentration represents the median of all samples in the background data set, with the reporting limit used as the value for non-detects.

3 OHM of Concern are OHM that are inconsistent with background conditions and not detected at a low frequency and low concentration.
4 Reason for exclusion as OHM of Concern:

B - Background; the concentration of OHM in the site data is consistent with the concentration of OHM in the background data, as determined
by the following criteria (MADEP, 1995):

For OHM with site-specific background data: (a) the maximum detected site concentration is less than or equal to the maximum site-specific background
concentration, and the median site concentration is not more than 50% greater than the median site-specific background concentration; (b) the median site
concentration is less than or equal to the median site-specific background concentration and the maximum detected site concentration is not more than
50% greater than the maximum site-specific background concentration; (c) both the maximum and median site concentrations are equal to or less than
the maximum and median site-specific background concentrations, respectively.

FC - Low Frequency and Concentration; the OHM was not detected in more than two samples and the maximum detected concentration was not more than two times the minimum SQL.
OHM = Oil or Hazardous Material
SQL » Sample Quantitation Limit
NB = Not judged to be a background analyte (see background discussion).
ND = Not detected in background data set.
NA - Not Available/Not Applicable
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TABLE 5
IDENTIFICATION OF HUMAN HEALTH OHM OF CONCERN - SURFACE WATER (HISTORICAL DATA)

Olin Corporation
Wilmington. MA Facility

OHM
VOCs (mg/L)

1,1,1 -Trichloroethane
1,1-Dichloroathane
1 ,2-Dichloroethene(tot«l)
2,4,4-Trirhethyl- 1 -pentana
2,4,4-Trimathyl-2-Pent«na
2-Butanona (MEK)
4-Methyt-2-Pantanona (MIBK
Acetona
Bromoform
Chloroethane
Dibromochloromathana
Ethylbenzene
Mothylene Chloride
Toluene
Trichloroathena (TCE)
Vinyl Chloride
Xylenas, Total

SVOCs (mg/L)
1 ,2,4-Trichlorobenzene
1 ,4-Dichlorobenrene
2-Methylphenol (o-Cresol)
4-Nitrophenol
B«n2o(a)Pyrena
Di-n-butylphthalate
Di-n-octylphthalate
N-Nitrosodiphenylamina
Phenol
bis(2-EthylHexyl)phthalate

Pesticides/PCBc (mg/L)
Heptachlor Epoxide

Metalc (mg/L)
Aluminum
Arsenic
Barium
Calcium
Chromium
Cobalt
Copper

Sit* Data/Concentration '

Minimum Maximum Frequency of

SQL SQL Detection

0.005 0.005 5 1 28
0.005 0.005 2 / 28
0.005 0.005 6 / 33
0.01 0.01 1 6 / 2 8
0.01 0.01 1 3 / 2 8

0.015 0.015 1 / 28
0.015 0.015 3 / 28
0.015 0.015 1 / 28
0.005 0.005 5 / 28
0.01 0.01 5 / 28

0.005 0.005 1 / 28
0.005 0.005 3 / 28
0.01 0.01 7 / 28

0.005 0.005 9 / 28
0.005 0.005 8 / 28
0.01 0.01 3 / 28

0.005 0.006 3 / 28

0.01 0.01 1 / 28
0.01 0.01 1 / 28
0.01 0.01 2 / 28

0.025 0.025 2 / 28
0.01 0.01 1 / 28
0.01 0.01 1 / 28
0.01 0.01 4 / 28
0.01 0.01 9 / 28
0.01 0.01 6 / 28
0.01 0.17 19 / 28

0.0001 0.0001 1 / 28

0.1 0.1 24 / 28
0.005 0.005 7 / 28

0 0 2 7 / 2 7
0 0 2 8 / 2 8

0.015 0.015 1 9 / 2 8
0.015 0.015 5 / 28
0.025 0.025 1 / 28

Arithmetic

Minimum Maximum Mean Median

0.001 0.006 0.0026 0.005
0.001 0.003 0.0025 0.005
0.001 0.01 0.0031 0.005
0.003 0.2 0.0142 0.01
0.001 0.081 0.0071 0.01
0.018 0.018 0.0077 0.015
0.001 0.002 0.0068 0.015
0.093 0.093 0.009 0.015
0.001 0.003 0.0024 0.005
0.001 0.014 0.0049 0.01
0.001 0.001 0.0025 0.005
0.001 0.003 0.0024 0.005
0.001 0.003 0.0042 0.01
0.005 0.076 0.0127 0.005
0.001 0.013 0.0036 0.005
0.002 0.002 0.0047 0.01
0.005 0.007 0.0029 0.005

0.002 0.002 0.0049 0.01
0.002 0.002 0.0049 0.01
0.001 0.001 0.0047 0.01

0.0025 0.003 0.0118 0.025
0.001 0.001 0.0049 0.01
0.001 0.001 0.0049 0.01
0.001 0.0085 0.0049 0.01
0.002 0.031 0.0052 0.01
0.001 0.003 0.0044 0.01
0.002 0.074 0.0131 0.008

0.0002 0.0002 0.0001 0.0001

0.17 34 4.6968 2.1
0.005 0.25 0.0145 0.005
O.O07 0.055 0.0242 0.021

4 140 33.2821 29.5
0.022 9.9 0.6743 0.1035
0.016 0.11 0.0138 0.015

0.12 0.12 0.0163 0.025

Background

Concentration 2

Median Maximum

NB
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
NB
ND
ND
NB

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND

0.1 0.37
ND

0.018 0.034
18 28
ND
ND
ND

OHM of

Concern? 3 Reason *

Yes
No FC
Yes
Yes
Yes
No FC
Yes
Yea
Yes
Yes
No FC
Yes
Yes
Yes
Yea
Yea
Yes

No FC
No FC
No FC
No FC
No FC
No FC
Yes
Yea
Yea
Yea

No FC

Yes
Yes
Yes
Yes
Yes
Yes
Yes
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TABLE 5
IDENTIFICATION OF HUMAN HEALTH OHM OF CONCERN - SURFACE WATER (HISTORICAL DATA)

Olin Corporation
Wilmington. MA Facility

OHM
Hexavalent Chromium
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Sodium
Vanadium
Zinc

Inorganics (mg/L)
Chloride
Nitrate as N
Nitrite as N
Nitrogen, Ammonia
Sulfate as SO4

Site Data/Concentration '

Minimum Maximum Frequency of

SQL SQL Detection
0.015 0.015 4 / 10

0 0 2 8 / 2 8
0.005 0.005 5 / 28

0 0 2 8 / 2 8
0 0 2 8 / 2 8

0.0002 0.0002 1 / 28
0.04 0.04 2 / 28

0 0 28 /28
0 0 2 8 / 2 8

0.025 0.025 1 / 28
0.025 0.025 25 / 28

0 0 2 8 / 2 8
0 0 6 / 6

0.05 0.05 3 / 1 1
0.1 0.1 26 / 28

0 0 2 8 / 2 8

Arithmetic
Minimum Maximum Mean Median

0.024 0.2 0.0374 0.015
0.048 72 5.5506 1.875
0.006 0.18 0.0112 0.005

1.8 17 5.3071 4.9
0.013 4.4 0.8564 0.75

0.0009 0.0009 0.0001 0.0002
0.049 0.11 0.0243 0.04

0.45 6.6 2.7096 2.65
7 260 97.3214 75.5

0.19 0.19 0.0188 0.025
0.026 0.2 0.0704 0.0635

13 260 108.3571 91
0.2 6.6 3.7583 4.075

0.054 0.331 0.0609 0.05
0.26 110 27.4361 20.5

26 830 236.75 215

Background
Concentration z

Median Maximum
ND

0.235 1.8
ND
2.7 3.4

0.042 0.1
ND
ND
2.4 3.3
44 58
ND

0.025 0.048

71 110
NB
NB
ND
21 24

OHM of
Concern? ' Reason *

Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

Yes
Yes
Yes
Yes
Yes

Notes:
1 Samples included in Site Data set are presented in Attachment 1.

Duplicate samples were averaged with their original samples prior to calculation of statistics.
The arithmetic mean represents the arithmetic average of all sample results, with one-half the reporting limit used as the value for non-detects.
The median represents the median value of aN sample results, including non-detects, with the reporting limit used as the value for non-detects.

2 The background data set is presented in Section 4.1 of the Phase II Report and in Attachment 2.
For OHM with she-specific background data, the maximum detected concentration In the background data set and the median concentration are reported.
The median concentration represents the median of all samples in the background data set, with the reporting limit used as the value for non-detects.

3 OHM of Concern are OHM that are inconsistent with background conditions and not detected at a low frequency and low concentration.
4 Reason for exclusion as OHM of Concern:

B • Background; the concentration of OHM in the site data is consistent with the concentration of OHM in the background data, as determined
by the following criteria (MADEP, 1995):

For OHM with site-specific background data: (a) the maximum detected site concentration is less than or equal to the maximum site-specific background
concentration, and the median site concentration is not more than 50% greater than the median site-specific background concentration; (b) the median site
concentration is less than or equal to the median site-specific background concentration and the maximum detected site concentration is not more than
50% greater than the maximum site-specific background concentration; (c) both the maximum and median site concentrations are equal to or less than
the maximum and median site-specific background concentrations, respectively.

FC = Low Frequency and Concentration; the OHM was not detected in more than two samples and the maximum detected concentration was not more than two times the minimum SQL.
OHM = Oil or Hazardous Material
SQL = Sample Quantitation Limit
NB = Not judged to be a background analyte (see background discussion).
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TABLE 5
IDENTIFICATION OF HUMAN HEALTH OHM OF CONCERN - SURFACE WATER (HISTORICAL DATA)

Olin Corporation
Wilmington, MA Facility

OHM

Sit* Data/Concentration 1

Minimum Maximum Frequency of

SQL SQL Detection

Arithmetic

Minimum Maximum Mean Median

Background

Concentration z

Median Maximum

OHM of

Concern? 3 Reaeon *
NO = Not detected in background data set.
NA = Not Available/Not Applicable
MADEP (1995): Guidance for Disposal Site Risk Characterization - In Support of the Massachusetts Contingency Plan (WSC/ORS-95-141, July).
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TABLE 6

IDENTIFICATION OF HUMAN HEALTH OHM OF CONCERN - SURFACE WATER (RECENT DATA)

Olln Corporation
Wilmington. MA Facility

OHM
Metals Img/L)

Aluminum
Arsenic
Barium
Calcium
Chromium
Trivalant Chromium
Iron
Magnesium
Manganese
Potassium
Sodium
Zinc

Inorganic* (mg/L)
Chloride
Nitrate & Nitrite as N
Nitrate as N
Nitrogen, Ammonia
Sulfate as S04
Sultlde

She Data/Concentration '

Minimum Maximum Frequency of

SQL SQL Detection

0.1 0.1 7/8
0.005 0.008 1 / 8

0 0 8 / 8
0 0 8 / 8

0.015 0.015 3 / 8
0.015 0.015 2 / 7
0.37 0.53 6 / 8

0 0 8 / 8
0 0 8 / 8
3 3 7 / 8
0 0 8 / 8
0 0 1 / 1

0 0 8 / 8
0 0 1 / 1

0.05 0.05 6 / 7
0.05 0.05 6 / 7

0 0 8 / 8
1 1 3 / 7

Arithmetic

Minimum Maximum Mean Median

0.11 2.4 0.7813 0.56
0.01 0.01 0.0036 0.005
0.01 0.038 0.0216 0.0135

7.3 280 88.35 49.5
0.0195 0.023 0.0125 0.015
0.0195 0.023 0.0114 0.015
0.082 5.6 1.5715 0.645

0.91 6.3 3.4138 2.9
0.014 0.775 0.3609 0.36

1.1 4.8 2.5 2.5
16 130 68.75 61.5

0.025 0.025 0.025 0.025

24 160 76.625 75
6.8 6.8 6.8 6.8

0.25 7.2 2.2321 0.7
0.1 91 27.1321 6.8
25 1100 347.375 205

2 5 1.25 1

Background

Concentration z

Median Maximum

0.1 0.37
ND

O.O1 6 O.034
18 28
ND
NB

0.235 1.8
2.7 3.4

0.042 0.1
2.4 3.3
44 58

0.025 0.048

71 110
NB
NB
ND
21 24
NB

OHM of
Concern? 3 Reason *

Yes
No FC
Y»3

Yes
Yes
No FC
Yes
Yes
Yes
Yes
Yes
No B

Yes
Yes
Yes
Yes
Yes
Yes

Notes:
1 Samples included in Site Data set are presented in Attachment 1.

Duplicate samples were averaged with their original samples prior to calculation of statistics.
The arithmetic mean represents the arithmetic average of all sample results, with one-half the reporting limit used as the value for non-detects.
The median represents the median value of all sample results, including non-detects, with the reporting limit used as the value for non-detects.

2 The background data set is presented in Section 4.1 of the Phase II Report and in Attachment 2.
For OHM with site-specific background data, the maximum detected concentration in the background data set and the median concentration are reported.
The median concentration represents the median of all samples in the background data set, with the reporting limit used as the value for non-detects.

3 OHM of Concern are OHM that are inconsistent with background conditions and not detected at a low frequency and low concentration.
4 Reason for exclusion as OHM of Concern:

B = Background; the concentration of OHM in the site data is consistent with the concentration of OHM in the background data, as determined
by the following criteria (MADEP, 1995):

For OHM with site-specific background data: (a) the maximum detected site concentration is less than or equal to the maximum site-specific background
concentration, and the median site concentration is not more than 50% greater than the median site-specific background concentration; (b) the median site
concentration is less than or equal to the median site-specific background concentration and the maximum detected site concentration is not more than
50% greater than the maximum site-specific background concentration; (c) both the maximum and median site concentrations are equal to or less than
the maximum and median site-specific background concentrations, respectively.

FC = Low Frequency and Concentration; the OHM was not detected in more than two samples and the maximum detected concentration was not more than two times the minimum SQL.
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TABLE 6
IDENTIFICATION OF HUMAN HEALTH OHM OF CONCERN - SURFACE WATER (RECENT DATA)

Olin Corporation
Wilmington, MA Facffity

OHM

Sit* Data/Concentration '

Minimum Maximum Frequency of

SQL SQL Detection

Arithmetic

Minimum Maximum Mean Median

Background

Concentration 2

Median Maximum

OHM of

Concern? 3 Reaeon *
OHM = Oil or Hazardous Material
SQL = Sample Quantitation Limit
NB = Not judged to be a background analyte (see background discussion).
NO =• Not detected in background data set.
NA - Not Available/Not Applicable
MADEP (1995): Guidance for Disposal Site Risk Characterization - In Support of the Massachusetts Contingency Plan (WSC/ORS-95-141, July).

P:\olin\w hhr.2U.bl.i\iw\cpc\SWHHCPCN.XLS •74:39 PM



TABLE 7
IDENTIFICATION OF HUMAN HEALTH OHM OF CONCERN - SEDIMENT

Olin Corporation
Wilmington, MA Facility

OHM
VOCs (mg/Kg)

,1,1 -Trichloroethane
, 1 ,2,2-Tetrachloroethane
,1-Oichloroathana
,1-Dichloroethono
,2-Dichloroethana
, 2-Oichloroathena(total)

1 ,2-Dichloropropane
2,4,4-Trimethyl- 1 -pentena
2,4,4-Trimethyl-2-pentene
2-Butanono (MEK)
2-Haxanone
Acetona
Banzane
Bromodichloromethane
Bromoform
Carbon Disulfide
Carbon Tatrachlorida
Chlorobanzana
Chloroform
Dibromochloromathana
Ethytbenzene
Methylene Chloride
Styrena
Tetrachloroethana (PCE)
Toluene
Trichloroethena (TCE)
Vinyl Chloride
Xylenes. Total
bis(Chloromethyl)ether

SVOCs (mg/Kg)
1 ,2,4-Trichlorobenzene
1 ,2-Dichlorobenzene
2-Methyl naphthalene
4-Bromophenyl-phenylether
4-Chlorophenyl-phenylethar
4-Methylphenol(p-Cresol)
Acenaphthene
Acenaphthylene

Sita Data/Concentration 1

Minimum Maximum Frequency of
SQL SQL Detection

0.005 5 / 52
0.002 4 / 50
0.005 1 2 / 5 1
0.005 2 / 50
0.005 2 / 50
0.005 6 / 5 1
0.005 1 / 50

0.01 0.05 40 / 52
0.01 0.05 35 / 52

0.015 3 6 / 4 9
0.015 3 2 / 5 0
0.015 3 2 2 / 5 2
0.005 5 / 5 1
0.005 2 / 50
0.005 5 / 50
0.01 0 3 / 5 1

0.005 2 / 50
0.005 6 / 5 1
0.005 5 / 50
0.005 1 3 / 5 0
0.005 0.046 7 / 50

0.01 2 1 2 / 5 1
0.005 1 3 / 5 0
0.005 1 6 / 5 0
0.005 1 17 /51
0.005 1 1 5 / 5 1
0.01 2 3 / 5 1

0.005 1 1 0 / 5 0
0.5 0.5 1/2

0.4 1200 7 / 58
0.4 1200 1 / 58
0.4 1200 2 / 58
0.4 1200 1 2 / 5 8
0.4 1200 8 / 58
0.4 1200 2 / 58
0.4 1200 2 / 58
0.4 1200 1 / 53

Arithmetic
Minimum Maximum Mean Median

0.006 47 0.9197 0.009
0.002 0.016 0.0158 0.008
0.003 0.034 0.0164 0.008

0.0025 0.003 0.0159 0.0085
0.004 0.004 0.0159 0.008
0.007 0.12 0.0186 0.009
0.04 0.04 0.0163 0.0085

0.002 28 1.4621 0.05
0.002 9.4 0.4664 0.023
0.012 0.28 0.057 0.03
0.02 0.036 0.0477 0.02

0.007 1.7 0.1697 0.0625
0.003 0.018 0.0164 0.009
0.004 0.0065 0.016 0.0085
0.003 0.102 0.0194 0.009
0.003 0.005 0.1286 0.02
0.005 0.011 0.016 0.0085
0.002 0.014 0.0158 0.008
0.003 0.009 0.0159 0.008
0.004 0.026 0.0166 0.009
0.003 0.71 0.0224 0.0085
0.004 0.024 0.0305 0.02
0.004 0.007 0.0159 0.008
0.003 0.032 0.0162 0.008
0.002 1.1 0.0373 0.008
0.002 0.15 0.0201 0.008
0.002 0.012 0.0309 0.02
0.002 0.25 0.0211 0.006

0.57 0.57 0.41 0.535

0.076 1.4 31.9013 0.55
1.6 1.6 31.9435 0.6

0.067 1.4 31.9369 0.6
0.15 3.4 32.0794 0.6

0.058 2.3 31.9876 0.6
0.089 0.72 31.9687 0.6
0.081 0.25 32.0001 0.6
0.021 0.021 34.9479 0.6

Background
Concentration 2

Median Maximum

NB
ND
ND
ND
ND
ND
ND
ND
ND
NB
ND
NB
ND
ND
ND
ND
ND
ND
ND
ND
ND
NB
ND
ND
ND
NB
ND
NB
ND

ND
ND
ND
ND
ND
ND
ND
ND

OHM of
Concern? 3 Reason *

Yes
Yes
Yes
No FC
No FC
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
No FC
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
No FC

Yes
Yes
Yes
Yes
Yes
No FC
No FC
No FC
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TABLE 7

IDENTIFICATION OF HUMAN HEALTH OHM OF CONCERN - SEDIMENT

Olin Corporation
Wilmington. MA Facility

OHM
Anthracene
Benzo(a)Anthracene
Benzo(a)Pyrene
Benzo(b)Fluoranthene
Benzo(g,h,i)Perylene
Benzo(k)Fluoranthen«
Benzole Acid
Benzyl Alcohol
Butylbenzylphthalate
Chrysene
Dhn-butylphthalate
Di-rvoctylphthalata
Dibenzo(a.h) Anthracene
Dibenzofuran
Diethylphthalate
Dimethylphthalate
Fluoranthene
Fluorene
Indeno (1,2,3-od)Pyrene
N-Nitrosodiphenylamine
Naphthalene
Nitrobenzene
Phenanthrene
Phenol
Pyrene
bis(2-Ethy)Hexyl)phthalate

Pestfcides/PCBc (mg/Kg)
4,4'-DDD
4,4'-DDT
Aldrin
Alpha- BHC
Alpha-Chlordane
Beta-BHC
Dalta-BHC
Dieldrin
Endosulfan 1
Endosulfan Sulfate
Endrin
Endrin Aldehyde

Site Data/Concentration '

Minimum Maximum Frequency of

SQL SQL Detection
0.4 1200 1 2 / 5 8
0.4 1200 21 / 58
0.4 1200 20 / 58
0.4 1200 2 6 / 5 8
0.4 1200 1 7 / 5 8
0.4 1200 14 / 57

2 5800 10 / 57
0.4 1 200 1 / 57
0.4 1200 1 7 / 5 7
0.4 1200 23 / 58
0.4 1200 22 / 59
0.4 1200 22 / 59
0.4 1 200 4 / 58
0.4 1200 5 / 58
0.4 1 200 21 58
0.4 1200 3 / 58
0.4 1200 33 / 58
0.4 1 200 7 / 58
0.4 1200 23 / 58
0.4 550 37 / 59
0.4 1 200 4 / 59
0.4 1200 1 / 57
0.4 1200 32 / 58
0.4 1100 1 3 / 5 9
0.4 1200 36 / 59
0.4 37 52 / 58

0.004 2 2 / 5 9
0.004 2 5 / 5 9
0.002 0.9 4 / 58
0.002 0.9 1 / 58

0.0022 9 5 / 5 7
0.002 0.9 5 / 57
0.002 0.9 6 / 58
0.004 2 2 / 5 9
0.002 0.9 7 / 58
0.004 2 7 / 5 9
0.004 2 3 / 5 9
0.004 0.6 14 / 59

Arithmetic

Minimum Maximum Mean Median
0.028 0.52 31.9488 0.5
0.055 2.1 32.0085 0.5
0.059 2 32.0292 0.5
0.052 4.4 32.1502 0.5
0.056 2.1 32.0263 0.5
0.053 1.4 32.5274 0.5
0.085 3.4 157.1135 2
0.27 0.27 32.4982 0.6

0.066 160 36.523 0.6
0.093 3.4 32.1357 0.595
0.016 2100 83.0969 0.5
0.054 24 32.0624 0.6
0.12 0.43 31.9785 0.55

0.098 5.9 31.9949 0.6
0.12 0.79 31.9704 0.6
0.12 0.53 31.9777 0.6

0.065 4.5 32.2798 0.51
0.092 4 31.9584 0.6
0.069 13 32.2439 0.5
0.06 6200 212.6918 0.72

0.053 53 32.3051 0.6
0.067 0.067 32.556 0.6
0.054 34 32.8075 0.5
0.069 56 22.2195 0.5
0.07 9.1 31.6864 0.5

0.082 150000 5880.484 61

0.007 0.19 0.0659 0.05
0.0044 1.2 0.0809 0.05
0.046 0.45 0.0401 0.02

0.0052 0.0052 0.0325 0.02
0.025 1.6 0.2824 0.1

0.0031 0.46 0.0415 0.02
0.0054 0.12 0.0353 0.02
0.0067 0.0072 0.0645 0.05
0.0032 0.41 0.0401 0.02
0.047 0.24 0.0739 0.05

0.0082 0.61 0.0688 0.05
0.012 6.5 0.2099 0.05

Background

Concentration 2

Median Maximum
NO
ND
NB
NB
ND
ND
ND
ND
ND
NB
ND
ND
ND
ND
ND
ND
NB
ND
ND
ND
ND
ND
ND
ND
NB
NB

0.0076 0.26
0.0065 0.031

ND
ND

0.0044 0.0056
ND
ND

0.0092 0.027
ND
ND
ND
ND

OHM of
Concern? 3 Reaeon *

Yes
Yes
Yes
Yes
Yes
Yes
Yes
No FC

Yes
Yes
Yes
Yes
Yes
Yes
No FC
Yes
Yes
Yes
Yes
Yes
Yes
No FC
Yes
Yes
Yes
Yes

Yes
Yes
Yes
Yes
Yes
Yes
Yes
No FC
Yes
Yes
Yes
Yes

P:\olin\wil' n.2U.bl.j\KJXcpeVHHSEDCPC.XLS 61 »:40 PM



TABLE 7
IDENTIFICATION OF HUMAN HEALTH OHM OF CONCERN - SEDIMENT

Olin Corporation
Wilmington, MA Facility

OHM
Endrin Ketone
Gamma-Chlordana
Heptachlor
Heptachlor Epoxide
Methoxychlor

Metals (mg/Kg)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Hexavalent Chromium
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

Inorganics (mg/Kg)
Chloride
Nitrate as N
Nitrite as N
Nitrogen, Ammonia
Sulfate as S04

Site Data/Concentration 1

Minimum Maximum Frequency of

SQL SQL Detection
0.004 2 3 / 5 9

0.0022 9 6 / 5 8
0.002 0.9 3 / 58
0.002 0.3 4 / 57
0.02 9 1 / 5 8

0 0 5 9 / 5 9
0.96 92 25 / 58
0.5 23 56 / 58

0 0 5 9 / 5 9
0.0015 6.9 7 / 57

0.001 2.4 1 3 / 5 7
0 0 5 9 / 5 9
0 0 5 9 / 5 9

1.5 2.4 49 / 59
2.5 2.5 54 / 57

0 0 2 / 2
0 0 5 9 / 5 9

10 35 33 / 57
0 0 5 9 / 5 9
0 0 5 9 / 5 9

0.0001 0.28 25 / 59
4 6.3 46 / 59
0 0 5 9 / 5 9

0.0005 11 1 / 5 8
0.0015 6.9 2 / 57

0 0 5 9 / 5 9
0.0008 5.9 1 / 58

2.5 2.5 57 / 59
2.5 2.5 58 / 59

40 40 35 / 51
1 1 6 / 7

0.001 1 1/6
8 8 5 1 / 5 6

40 40 50 / 51

Arithmetic

Minimum Maximum Mean Median
0.011 0.4 0.0682 0.05

0.0036 1.6 0.2796 0.12
0.0006 0.54 0.0387 0.02
0.0046 0.16 0.0277 0.02

0.29 0.29 0.3282 0.2

7.3 150000 11351.13 5200
0.05 250 27.6072 20

0.0053 440- 34.2761 5.1
0.0097 250 27.8766 14

0.22 10.4 1.0615 1.5
0.4 14 1.1689 1

1 9900 1345.293 760
2.1 13800 1316.568 450

0.0044 39 6.329 3.4
0.02 280 34.7146 12

0.087 0.14 0.1135 0.11
6.8 140000 19013.84 6500

0.012 790 45.4128 10
0.56 3500 980.5292 809

0.069 1900 140.6093 52
0.0001 1.3 0.2333 0.13

0.01 110 10.6349 6.4
0.34 1700 455.182 330
0.78 0.78 0.7147 0.52

2.7 5.8 1.0448 1.5
0.18 1600 223.1932 150

3 3 0.6298 0.66
0.009 93 16.1902 10
0.026 1100 89.7485 25

0.064 1400 121.1509 60
0.0014 3.7 1.8218 2.6

2.2 2.2 0.7001 1
0.16 1000 132.9618 86

80 18000 1286.882 490

Background

Concentration 2

Median Maximum
ND

0.0044 0.0053
ND
ND
ND

6300 1 2000
ND
8.5 44

32.5 45
ND
ND

2100 4100
13 19.5

6.7 6.7
21 33

0.53 1.2
6400 14000
26.5 89
1200 3200
1 28 680

0.27 0.54
9.6 15.5

490 805
ND
ND

114 290
3.4 3.6
16 26

61.5 130

NB
NB
NB
ND
ND

OHM of

Concern? 3 Beacon *
Yes
Yes
Yes
Yes
Yes

Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yet
Yes
Yes
No B
Yes
Yes
No B
Yes
Yes
Yes
Yes
Yes
Yes
Yes
No B
Yes
Yes

Yes
Yes
Yes
Yes
Yes

Notes:
1 Samples included in Site Data set are presented in Attachment 1.
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TABLE 7
IDENTIFICATION OF HUMAN HEALTH OHM OF CONCERN

Olin Corporation
Wilmington. MA Facility

SEDIMENT

OHM

She Data/Concentration 1

Minimum Maximum Frequency of

SQL SQL Detection

Arithmetic

Minimum Maximum Mean Median

Background

Concentration 2

Median Maximum

OHM of

Concern? ' Reaeon *
Duplicate samples were averaged with their original (ample* prior to calculation of statistics.
The arithmetic mean represents the arithmetic average of all sample results, with one-half the reporting limit used as the value for non-detects.
The median represents the median value of all sample results, including non-detects, with the reporting limit used as the value for non-detects.

2 The background data set is presented in Section 4.1 of the Phase II Report and in Attachment 2.
For OHM with site-specific background data, the maximum detected concentration in the background data set and the median concentration are reported.
The median concentration represents the median of all samples in the background data set, with the reporting limit used as the value for non-detects.

3 OHM of Concern are OHM that are inconsistent with background conditions and not detected at a low frequency and low concentration.
4 Reason for exclusion as OHM of Concern:

B » Background; the concentration of OHM in the site data is consistent with the concentration of OHM in the background data, as determined
by the following criteria (MADEP, 1995):

For OHM with site-specific background data: (a) the maximum detected site concentration is less than or equal to the maximum site-specific background
concentration, and the median site concentration is not more than 50% greater than the median site-specific background concentration; (b) the median site
concentration is less than or equal to the median site-specific background concentration and the maximum detected site concentration is not more than
50% greater than the maximum site-specific background concentration; (c) both the maximum and median site concentrations are equal to or less than
the maximum and median site-specific background concentrations, respectively.

FC = Low Frequency and Concentration; the OHM was not detected in more than two samples and the maximum detected concentration was not more than two times the minimum SQL.
OHM • Oil or Hazardous Material
SQL - Sample Quantitation Limit
NB « Not Judged to be a background analyte (see background discussion).
NO » Not detected in background data set.
NA = Not Available/Not Applicable
MADEP (1995): Guidance for Disposal Site Risk Characterization - In Support of the Massachusetts Contingency Plan (WSC/ORS-95-141, July).
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TABLE 8
POTENTIAL EXPOSURE PATHWAYS

Otn Corporation
WMrrenoton. MA FacMtv

RECEPTOR

Ornh. Raeldent
with Privete Wei

Oivelte ReeMent
on Pubic Weter
Supply

POTENTIAL EXPOSURE
MEDIUM AND ROUTE

Oroundweter
Ingeetion
Dermal contact
Inhalation of vapor*

Indoor Air
Inhalation of vapori
migrating from
groundwataf

Surface Water
Ingeation
D«nnal contact

Sediment
Ingeation
Oarmal Contact

Surface Sol
Incidental ingeation
Darmal contact
Inhalation of vapora and particulatea
Ingeatton of home-grown produc*

Subeurface Sol
Incidental ingeation
Dermal contact
Inhalation of vapora and particulatea

Oroundwatar
Ingeetion
Dermal contact
Inhalation of vapora

Index* Air
Inhalation of vapora
migrating from
groundwater

Surface Water
Ingeetion
Dermal contact

Sediment
Ingeetion
Dermal Contact

Surface Sol
Incidental ingeation
Dermal contact
Inhalation of particulatoe
Inhalation of vapora and particulatee

IS PATHWAY
COMPLETE?

No, r*Md*ntiel IM« wrfl not
ooouf in tlM fuMn.

No, r««id«ntul u«« wii not
OODUI in th* lulur*.

No, r«cid«fitMj IH« Mtf not
ooour in th« future.

No, rttidontiel ui« wel not
ooour in the futura.

No, r*«id«ntui us* wrii not
ooour In rh« future.

No, raektonael ui« wil not
ooour in th« future.

No, raudonbel uu w« not
OQOur in th« future.

No, n»d«ntiel u» w* not
ooour in the futun.

No, rnidtntiel we wM not
ooour in the future.

No, rnkhnoel in. Ml not
ooour in the future.

No, neidennel uu «a not
ooour in the future.

PATHWAY
EVALUATED

No
No
No

No

No
No

No
No

No
No
No
No

No
No
No

No
No
No

No

No
No

No
No

Ho
No
No
No

REASON FOR SELECTION
OR EXCLUSION

AUL

AUl

AUL

AUL

AUL

AUL

AUL

AUl

AUL

AUL

AUL
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TABLES
POTENTIAL EXPOSURE PATHWAYS

Oin Corporation
Wilmington. MA Fadtoy

RECEPTOR

On-aKa Raaldant
on Pubic Watar
Supply (com)

POTENTIAL EXPOSURE
MEOWM AND MXriE

Subaurfaca Sol
Incidantal ingaatton
Darmal contact
Inhalation of vipora and particulataa

IS PATHWAY
COMPUTE?

No, residential uss wal not
aoour in fh* lutur*.

PATHWAY
EVALUATED

No
No
No

REASON FOR SELECTION
OR EXCLUSION

AUl

On-Slta
Workw

SurfaeoSoD
Incidental ingaation
0«rm«l contact
Inhalation of vapora
Inhalation of particulataa

Subeurfaca So*
Incidantal ingaation
Darmal contact
Inhalation of vapora
Inhalation of particulataa

Surfaoa Watar
Ingaatton
Darmal contact

Sadmant
Ingaation
Darmal Contact

Oroundwatar (on-arta)
Ingaation
Darmal contact
Inhalation of vapora

Qfoundwatar (public watar)
Ingaation

Darmal contact *

Inhalation of vapora '

Indoor Mr
Inhalation of vapora
migrating from
groundwatar

y..; ounant end
futur* c^atur**

oouM ooour

No; ourrant ••po*w»i do
not eoour. and lutur*

•̂ ot«ir«l ml not ooowf

Y»; ourrant and
future aMDO«ur«<

oould ooour

Y««; oumnt flnd
future «iqM»urM

ooutd aoour

No; currant ••poiurai do
not ooour, and futur*

axpoaurai mi* not ooour

YM; futura •MpMurm

ooutd ooour.

Ho ourrant OMpoiur**;
futuro «Kpo«ur«i

oould ooour

Yaa
Yaa
No

Yaa

No
No
No
No

Yaa
Yaa

Yaa
Yaa

No
No
No

Yaa

No

No

Yaa

Wortwn on wt« oould b« •>vos«d.
Surno* ioi VOCi w«(. d«t»ot«d « low

oonoontraDora and ait* is paved and
voowlatad. On ît* wort may g«n«rit« duit.

AUL

Wofhcre may b* •to^oikd to surlio* w«t»r
whon rapUomg hay bain along ditori. Futur*

wortan may b* *xpo«ad jnoidcntaKy.

Worii*ra m«y b* *xpo«*d te lurfao* w*t*i
whan raptaoing hay balat along ditoh. Futur*

workers may b* OKpotad inoidantaVy.

AUL

Warfcan on-*it* oould b* *MDO**d il u*ing

pubKo watar for drinking; substantial

inhalation and dormal *Kpoiur*s ar* unikory.

If buiding* *r* oorurtruot*d ov*r th*
volatil* plum*, VOC* oould migrat*

through th* foundation

Off -S«a

Workar
Oroundwatar (banaath faoMty; uaad
Ingaation
Darmal contact
Inhalation of vapora

Oroundwatar (publo watar)
Ingaation

Darmal contact 1

Inhalation of vapora '

aa procaaa watar)
Yoo; oumM and futur*
•̂ o«uro« oould ooour

Yo«; oumnt and futur* oiqwiurai

oould ooour.

No
Yaa
Yaa

Yaa

No

No

Worfcara may oont*ot water *nd inh*l*
VOC* r*l*a*ad from groundw*t*r u«*d
as prooas* w*tar. lng**tion *«po*ur*s

would not ooour.

Workars off sits oouU b* .«poi«d if

Ming pubio watar for drinking; substantial

Inhalstlon/darmal axposuraa ar* unlkaly.
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TABLES
POTENTIAL EXPOSURE PATHWAYS

Oln Corporation

RECEPTOR

Off-Sita
WoikM (com)

On-Srta Utility
Workar

On-trta Construction
Workar

INaarbyRaaldant
wrth Prlvala Wal-
WaatPluma

Naartay Raaidant
with Prlvata Wdi
Sulfata LandfW
Pluma
Naarby Raaldar*
with Prlvata Wat-
Bordar Av«.

NMifay Raaldant
wtth Prlvata Wai-
Cook Av«. Bedrock

POTENTIAL EXPOSURE
MEDIUM AND ROUTE

Indoor Air
Inhalation of vapora
migrating from
groundwater

Surfaca and Subaurfaoa Sod
Incidental ingaation
Oarmal contact
Inhalation of vapor*
Inhalation of duit

Surfaca and Subaurfaca (OH
In Araa of Drum Dlapoaal Ar*a
Incidantal ingution
Oarmal contact
Inhalation of vapor*
Inhalation of du«t

fcirtac* and Sucmirhca Soil
Incidwilal Ingwtion
Oarmal contact
Inhalation of vapora
Inhalation of ekj«t

Surraca and SutnurhK;* Soil
In Araa of Drum Dlipoaal Araa

Darrrtal contact
Inhalation of vapors
Inhalation of duat

Qroundwatar
Ingaation
Dermal contact
Inhalation of vapora
Oroundwatar
Ingaation
Oarmal contact
Inhalation of vapora
Oroundwatar
Ingaation
Oarmal contact
Inhalation of vapora
Ground watar
lnge*tkm
Dermal contact
Inhalation of vapora

1» PATHWAY
COMPlxTTt?

YM; oumnt and
futura ••poauras

oould aoour

YM, ourrwit an4 firtun
•xpocura oould ooour

Yn. oumnt a«4 lutur.
•xpMvra oauld aoour

No ourrant •xpatu'M;
futura •MDOcura*

oouU oooar

future •Kpoium
oauld aooar

No: ourranoy u>a pubic
«.t«r. tutura ««po«u«.

•wi not ooour

No: ourranby u«a pubf o
watar; futun aio>o*unn

No; ourranaV WM publia
wat«r; futura vioioiurM

wil not ooour

No; ourrantfy vn> pubio
wator; futura oxpoturai

wil not ooour

PATHWAY
EVALUATED

Yaa

Yaa
Yaa
Yaa
Yaa

Yaa
Yaa
Yaa
Yaa

Yaa
Yaa
Yaa
Yaa

Yaa
Yaa
Yaa

Mo
No
No

No
No
No

No
No
No

No
No
No

REASON FOR SELECTION
OR EXCLUSION

VOC* may migrata through toundauont
and budding tlaba ovoriying

th« ihaaow groundwatvr volitil* plum*.

Utility workvn oould VMcavat*
•ub«uff>o« Bod* and b« «Kpoi«d.

Utilitv worfcon oould ixcavit*
• ubaurfao* toils and b* «xpOB«d.

Future u«« of th« «t* oould inolud*
oonitruotion of • oonvnoroial building;

•it* worker* oould b* •Kpo>«d

oonitruotion of a oommaroMjl building;
•ito workini oould b« •xpo««d

Purohaio of groundwator right*

Purohas* ol groundwitar rightt

No ovtd«no« of
«it*-f»!at«d

oontamination

No ovidono* ol
•it«-r«lat*d

oontannination



TABLES
POTENTIAL EXPOSURE PATHWAYS

OHn Cofporaoon
VMUrrangton, MA Fodtoy

RECEPTOR POTONTUL EXPOSURE
MEMUM AND MUTI

Naarby RaoMant Oiaundwataf
on fuUe Watar Ingoation

Supply Darmal contact '

Inhalation of vapon '

•urfaca Watal
Ingaation
Darmal contact

Sadmant
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TABLE 9
IDENTIFICATION OF POTENTIAL HOT SPOTS - SURFACE SOIL

Olin Corporation
Wilmington, MA Facility

OHM '
VOCs (mg/Kg)

1,1,1 -Trichloroethane
1 , 1 -Dichloroethane
1,1-Dichloroethene
1 ,2-Dichloroethane
2,4,4-Trimethyl-1 -pentene
2,4,4-Trimethyl-2-Pentene
2-Butanone (MEK)
4-Methyl-2-Pentanone (MIBK)
Acetone
Benzene
Methylene Chloride
Styrene
Tetrachloroethene (PCE)
Toluene
Trichloroethene (TCE)
Xylenes, Total

SVOCs (mg/Kg)
1 ,2,4-Trichlorobenzene
2-Methylnaphthalene
2-Methylphenol (o-Cresol)
4-Methylphenol(p-Cresol)
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)Anthracene
Benzo(a)Pyrene

Potential Hot Spots

Area with Buildings 2

Non-hot SWMU Drum
spot 27 Lake Poly Area A

0
0
0
0
0
0
0
0
0
0
0
0

0.001
0.0027

0
0

0
0.075

0
0
0

0.057
0.069

0.1434
0.1074

0
0
0
0
0
0
0
0

0.093
0

0.047
0

0.073 •"
0.015

0
0

0
0
0
0
0
0

0.002
0.008

0

0.0066
0.001

0
0.001

0
0

0.004
0

0.0212
0.001
0.002
0.001

0
0.001

0
0.002

0
0
0
0
0

0.027
0.022
0.07

0

0.0068
0
0
0
0
0
0
0

0.012
0
0
0
0

0.0009
0
0

0
0
0
0
0
0
0
0
0

Area without Buildings 3

Non-hot SWMU SWMU
spot Area 8 30 33

0.0237
0

0.0043
0
0
0
0
0

0.0153
0

0.0052
0
0

0.0034
0.0039

0

0
0
0
0
0

0.045
0.005
0.099
0.059

0.0067
0
0
0

0.0043
0.0036
0.004

0
0.0208

0
0.0054

0
0

0.0033
0
0

0.25
27.0453

0.049
0.34

8.4841
20.3667 •
14.1153 *
7.0161 ••
5.1281 ••

0
0
0
0
0
0
0

0.007
0
0
0
0
0

0.013
0
0

0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0

0.001
0.001

0
0

0
0
0
0
0
0

0.035
0
0
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TABLE 9
IDENTIFICATION OF POTENTIAL HOT SPOTS - SURFACE SOIL

Olin Corporation
Wilmington, MA Facility

OHM 1

Benzo(b) Fluoranthene
Benzo(g,h,i)Perylene
Benzo(k) Fluoranthene
Benzoic Acid
Butylbenzylphthalate
Chrysene
Di-n-butylphthalate
Di-n-octylphthalate
Dibenzo(a,h) Anthracene
Dibenzofuran
Diethylphthalate
Dimethylphthalate
Fluoranthene
Fluorene
Indeno (1,2,3-cd)Pyrene
N-Nitrosodiphenylamine
Naphthalene
Phenanthrene
Phenol
Pyrene
bis(2-EthylHexyl)phthalate

Pesticides/PCBs (mg/Kg)
4,4'-DDD
4,4'-DDE
4,4'-DDT
Aldrin
Alpha-BHC

Potential Hot Spots
Area with Buildings 2

Non-hot SWMU Drum
spot 27 Lake Poly Area A

0.1894
0.12

0.125
0

0.13
0.2213
0.036
0.053
0.074

0
0.033
0.064

0.3024
0

0.1016
0.3191
0.066
0.2106
0.069

0.2327
1.06

0.0218
0.0234
0.1348

0
0

0.01
0

0.006
0.1
1.02

0.012
3.3567 ••

1.72 ••
0
0

0.033
0

0.015
0
0

10.7783 •"
0

0.011
0

0.015
1833.81 •

0
0

0.0026
0.0124

0
0.0741

0.107
0

0.0925
0.096
0.029
0.088

0.3512
0.022

0
0.016
0.0245

0
0.163
0.02

0
70.1037 •
0.013
0.128

0
0.161
1.873

0.0007
0.001
0.0067

0
0

0
0
0
0
0
0

0.165
0
0
0
0
0

0.045
0
0

2.75
0
0
0
0

3.3

0.0026
0.0019
0.0048
0.0009
0.0033

Area without Buildings 3

Non-hot SWMU SWMU
spot Area 8 30 33
0.18

0
0.065
0.79

0
0.17

0.065
0
0
0

0.044
0

0.212
0

0.064
0.3
0

0.16
0

0.16
1.515

0.0005
0.0026
0.0104
0.003

0

2.4527 ••
1.7607
3.4991 "•

1.8
0.8

7.4942 •»
1.4 ••

0.17
0

2.246
0.053

0
19.8202 ••
20.8549

1.4995 ••
1

26.8656
50.191 *

2.4
16.1793 •
10.2296

0.0043
0.0037
0.0082
0.001

0.0011

0
0
0
0
0
0

0.4
0
0
0
0
0
0
0
0

2.8
0
0
0
0

200 •

0
0

0.8663 *«
0

0.0058

0
0
0
0
0
0

0.172
0
0
0

0.085
0

0.081
0
0

0.55
0

0.14
0

0.085
27 •»

0
0.0037
0.0016
0.0001

0
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TABLE 9
IDENTIFICATION OF POTENTIAL HOT SPOTS - SURFACE SOIL

Olin Corporation
Wilmington, MA Facility

OHM 1

Alpha-Chlordane
Beta-BHC
Delta-BHC
Dieldrin
Endosulfan 1
Endosulfan II
Endrin
Endrin Aldehyde
Endrin Ketone
Gamma-BHC (Lindane)
Gamma-Chlordane
Heptachlor
Heptachlor Epoxide
PCB-1016

Metals (mg/Kg)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Cyanide
Iron

Potential Hot Spots
Area with Buildings z

Non-hot SWMU Drum
spot 27 Lake Poly Area A

0
0
0
0
0
0
0
0
0
0
0
0
0
0

5642.86
0

10.7571
26.8571

0
0.6143
1668.57
28.2571
2.9929
14.7143

0
8528.57

0.0002
0
0

0.0008
0

0.0322
0

0.0006
0

0.0001
0.0003

0
0.0001

0

5190
25.9167

4.2
14.8
0
0

229.7
1661 ••

1.2867
10.3333

0
4870

0.0026
0
0
0
0
0

0.0004
0
0

0.0004
0.0012

0
0

4055
1.025

4.0667
10.5667
0.2092

0
444.167
90.3167
1.9833
7.2833

5253.33

0.0041
0
0

0.0044
0.0052

0
0
0

0.0034
0.0041
0.0049
0.0009
0.0019

9230
1.2

20.3
32.75
0.465

0
1955
32.15
7.6
15.7

12390

Area without Buildings 3

Non-hot SWMU SWMU
spot Area 8 30 33

0.0003
0
0

0.001
0.0021

0
0.0072

0
0.0014
0.0245
0.0052

0
0.0004

0

4826.67
0

8.0333
13.9167

0
0

627.183
63.6286
2.5417

8.25
0

6990

0.009 ••
0.0001
0.0015
0.004

0.0064
0
0
0

0.0031
0.0131
0.0003
0.0004
0.0001

0

3671.25
1.3

6.5313
10.85

0
0

9826.75 ••
254.791

1.4094
4.325

0
5596.25

0
0
0
0
0

0.1863
0
0
0
0
0
0
0
0

5190
27.325

8.7
32.35

0
0

454
1900 ••
2.7

20.6
7.5

10120

0
0
0

0.0006
0
0
0
0
0
0
0
0
0

0.98

34145
39.75
11.35
13.2

2.0625
2.9625
738.7

2503.05 ••
22.9
17.35
5.2

53210

P:\olin\wilmidgton\hhra2\tables\surfsoil\HOTSPOT.XLS 3 6/17/971,1 [48 AM



TABLE 9
IDENTIFICATION OF POTENTIAL HOT SPOTS - SURFACE SOIL

Olin Corporation
Wilmington, MA Facility

OHM 1

Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Sodium
Thallium
Vanadium
Zinc

Inorganics (mg/Kg)
Chloride
Nitrogen, Ammonia
Solfate as S04

Potential Hot Spots
Area with Buildings 2

Non-hot SWMU Drum
spot 27 Lake Poly Area A

49.2857
1815.71
90.5714
0.0714
9.7571

698.571
0.645

49.2857
0.3721

20
56.7143

26.8571
19.7143
17.6857

33.5
602.133
21.5667
0.9767 ••

5.3
194.333

0
59.9

0
14.6667

25.2

0
670 ••
82

37.8167
1040.83
52.5667
0.105

5.6
297

0.9517
99.4667
1.4167
8.1333

35.2667

44.2667
0

13.2
3400
230

0.0775
20.15
1246
0.98
152.5
1.8
18.1
50.1

70.2
1285 ••

Area without Buildings 3

Non-hot SWMU SWMU
spot Area 8 30 33

52.7667
572

109.15
0.0842

4.1
215.383
0.5175

62.1
0.885

14.8333
22.5167

52.5
99

4048.6

15.2
515.5

33.7875
0.1495

3.295
164.25
0.8581
86.925
0.8288
10.325

16.15

110
163.908
7253.16

31.1
650

30.65
1.675 ••
7.4
174

1.005
278.5

0
16.9

20.15

250
400
1200

34.75
373.5
74.7

0.225
34.75
108.7

0
364.95

0
24

92.8

560 •»
300
2400

Notes:
1 OHM are those detected in surface soil at the facility; see Attachment 1 for sample locations included.
2 Potential hot spots in portion of the facility containing buildings; data presented are the lesser of the maximum detected concentration or

arithmetic mean concentration (calculated using 112 the detection limit as the value for non-detects) of samples included in the potential hot spot.
3 Potential hot spots in portion of the facility not containing buildings; data presented are the lesser of the maximum detected concentration or

arithmetic mean concentration (calculated using 112 tthe detection limit as the value for non-detects) of samples included in the potential hot spot.
* = Concentration in potential hot spot exceeds concentration in non-hot spot area by at least 100 times.
** = Concentration in potential hot spot exceeds concentration in non-hot spot area by at least 10 times.
OHM = Oil and/or Hazardous Material
"0" indicates that OHM was not detected in samples collected at exposure point. "Blank" indicates that OHM was not

analyzed for or data were rejected.
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TABLE 10
IDENTIFICATION OF POTENTIAL HOT SPOTS - SUBSURFACE SOIL

Olin Corporation
Wilmington, MA Facility

OHM1

VOCs (mg/Kg)
1,2-Dichloroethane
2,4,4-TrimethyM -pentene
2,4,4-Trimethyl-2-Pentene
2-Butanone (MEK)
2-Hexanone
4-Methyl-2-Pentanone IMIBK)
Acetone
Benzene
Carbon Disulfide
Carbon Tetrachloride
Chlorobenzene
Chloroform
Chloromethane (Methyl Chloride)
Ethylbenzene
Methylene Chloride
Styrene
Tetrachloroethene (PCE)
Toluene
Trichloroethene (TCE)
Xylenes, Total

SVOCs (mg/Kg)
1 ,2,3-Trichlorobenzene
1 ,2,4-Trichlorobenzene
1 ,2-Dichlorobenzene
1 ,3-Dichlorobenzene
1 ,4-Dichlorobenzene
2,4-Dimethylphenol

Potential Hot Spots 2

Former
Non-hot Lagoon Drum Drum Plant B

spot Area Lake Poly Area A Area B Area

0
0.6929
0.4963
0.0061
0.1843
0.0101
0.017
0.003
0.001

0
0

0.001
0.0004
0.1075

0
0.1531
0.001

0.2208
0.003

0.0049

0
0
0
0
0
0

0
0.3758
0.1067
0.0577
0.061

0
1.8174 •
0.0148

0
0
0

0.002
0
0

0.2094
0

0.001
0.0192
0.0128

0

0
0.086

0
0
0
0

0.002
32.3303 *•
20.0941 ••
0.0196
0.007

0
0.0605
0.002

0.0097
0.003

0.0554
0.001

0
0.0729
0.0064
0.013

0.0049
0.1347

0
0.0338

0
0.4539
0.4886

0.29
0.5396

0

0.082
120.52 •

31.2267 "*
0.099 ••

0.9039
0.7611 •"
1.8075 •
0.035 •*

0.6617 •
0

0.041
0
0

0.215
0.3515

0
0

0.579
0

0.3097 ••

0
0
0
0
0
0

0
0
0

0.0034
0

0.5009 ••
230.084 •

1.267 •
0
0

0.287
0
0

0.107
0.2563

0
0

4.3336 ••
0

0.567 •

1.4
0.35

2.0117
0

2.4317
1.625

0.0108
0.7236
0.2576
0.0098
0.0378
0.0128
0.0286

0
0

0.0043
0.0063
0.0038

0
0.002

0
0

0.0039
0.0091
0.0076
0.0233

0
0
0
0
0
0
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TABLE 10
IDENTIFICATION OF POTENTIAL HOT SPOTS - SUBSURFACE SOIL

Olin Corporation
Wilmington. MA Facility

OHM1

2-Methylnaphthalene
2-Methylphenol (o-Cresol)
4-Bromophenyl-phenylether
4-Chlorophenyl-phenylether
4-Methylphenol(p-Cresol)
Anthracene
Benzo(a)Anthracene
Benzo(a)Pyrene
Benzo(b)Fluoranthene
Butylbenzylphthalate
Carbazole
Chrysene
Di-n-butylphthalate
Di-n-octylphthalate
Dibenzofuran
Dfethylphthalate
Fluoranthene
Hexachlorobenzene
Indeno (1,2,3-cd)Pyrene
Isophorone
N-Nitroso-di-n-propylamine
N-Nitrosodiphenylamine
Naphthalene
Phenanthrene
Phenol
Pyrene
bis(2-EthylHexyl)phthalate

Potential Hot Spots 2

Former
Non-hot Lagoon Drum Drum Plant B

spot Area Lake Poly Area A Area B Area
0
0
0
0
0
0

0.048
0

0.049
0.13

0.057
0
0

0.31
0

0.057
0
0
0
0

0.4468
0.3664

0
0

0.6416
0.17

0.8379

0
0
0
0
0

0.028
0.08

0.055
0.084
0.035
0.086

0
0

0.073
0
0

0.16
0
0
0
0

0.397
0.3925

0.12
0.1

0.13
4.862

0.063
0

0.4825
0.4977

0
0

0.052
0

0.049
0.8868

0
0.089
4.427

0.1991
0.395

0
0.082

0.24
0
0
0

374.448 •
0.3375
0.3354

0.25
0.2

903.061 •

0
0
0
0

0.038
0
0
0
0

1.1
0
0

2.1757
0.2

0
0
0
0

5.6614
1 .6329

0
4746.14 •

0.077
0
1
0

24.2471 ••

0
3.7983

0
0

4:2983
0
0
0
0
0
0
0

0.23
0.88

0.3883
0
0
0
0
0
0

1.5
3.4317

0
170.253 •

0
367.817 •

0
0
0
0
0
0
0
0
0
0
0
0
0

0.252
0
0
0
0

0.486
0
0

0.36
0
0
0

0.14
602 •
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TABLE 10
IDENTIFICATION OF POTENTIAL HOT SPOTS - SUBSURFACE SOIL

Olin Corporation
Wilmington, MA Facility

OHM '
Pesticides/PCBs (mg/Kg)

4,4'-DDD
Aldrin
Alpha-BHC
Alpha-Chlordane
Endosulfan I
Endosulfan Sulfate
Endrin
Endrin Ketone
Gamma-BHC (Lindane)
Methoxychlor
Toxaphene

Metals (mg/Kg)
Aluminum
Antimony
'Arsenic
Barium
Cadmium
Calcium
Chromium
Cobalt
Copper
Cyanide
Iron
Lead
Magnesium
Manganese
Mercury

Potential Hot Spots 2

Former
Non-hot Lagoon Drum Drum Plant B

spot Area Lake Poly Area A Area B Area

0
0
0
0
0
0
0
0
0
0
0

4890.31
0

5.7318
16.8645
0.6003
728.06

29.7864
1.9926
4.9728

0
6194.34

0
1723.21
71.1872
0.0001

0
0
0
0
0
0
0

0.0204
0.0129

0
0

7636
0

10.2
25.66

1.02
5180

46.03
4.025

12.825
0

9764
10.3

2875
156.56

0

0.0219
0.0126
0.0115

0
0

0.0376
0.0289

0
0
0
0

5218.18
9.2755
4.0136

22.2909
0.55

794.546
2316.09 ""

2.6364
8.8182

2
7054.55

11.86
1604.55
62.7273
0.1277 •

0
0
0

1.095
0
0
0
0
0

1.095
2.1821

0
0

1.8583
10.2525
0.9722

10814.4 •*
21.1728

1.7512
14.6183

0
16848.8

0
0

94.3222
0.0002

0
0
0
0

0.0213
0
0
0
0
0
0

0
0

0.4687
2.0708
0.4344

688.333
1.878

0
6.0037

0
647.533

0
0

6.053
0.0009

0
0
0
0
0
0
0
0
0
0
0

3040
0

3.82
7.1

0
1814

5.9
1.6

3.09
0

4000
0

978
37.6

0
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TABLE 10
IDENTIFICATION OF POTENTIAL HOT SPOTS - SUBSURFACE SOIL

Olin Corporation
Wilmington. MA Facility

OHM 1

Nickel
Potassium
Silver
Sodium
Vanadium
Zinc

Inorganics (mg/Kg)
Chloride
Nitrogen, Ammonia
Sulfate as S04

Potential Hot Spots 2

Former
Non-hot Lagoon Drum Drum Plant B

spot Area Lake Poly Area A Area B Area
5.1476

739.013
0.9167

88.4625
0
0

44.5144
45.8311

74.5

10.94
1263

0
121.1

13.665
27.925

47.8
68.34

6199 ••

5.8091
639.091

0
101.182
13.2818
31.8364

34.3636
1028.45 ••

65.1

9.1515
224.002

0
119.778
7.8444

0

11.78
0.5975

3100 ••

8.3347
73.4433

0
2867.1 ••
11.674

0

0.12
0.0735
14675 *

3.975
492

0
78.4
4.91
11.9

29
5.5

47.6

Notes:
1 OHM are those detected in subsurface soil at the facility; see Attachment 1 for sample locations included.
2 Potential hot spots at the site; data presented are the lesser of the maximum detected concentration or the arithmetic mean

concentration (calculated using 112 the detection limit as the value for non-detects) of samples included in the potential hot spot.
* = Concentration in potential hot spot exceeds concentration in non-hot spot area by at least 100 times.
** = Concentration in potential hot spot exceeds concentration in non-hot spot area by at least 10 times.
"0" indicates that OHM was not detected in samples collected at exposure point. "Blank" indicates that OHM was not

analyzed for or data were rejected.
OHM = Oil and/or Hazardous Material

P:\olin\wil- -iton\hhra2\tables\subsoil\NEWSBHOT.XLS 6/17/97' •'2 AM



TABLE 11
IDENTIFICATION OF POTENTIAL HOT SPOTS

NON-ZONE II GROUNDWATER

Olin Corporation
Wilmington, MA Facility

OHM of Concern 1

VOCs (mg/LJ
1,1,1 -Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2-Dichloroethane
2,4,4-TrimethyM -pentene
2,4,4-Trimethyl-2-Pentene
2-Butanone (MEK)
2-Hexanone
4-Methyl-2-Pentanone (MIBK)
Acetone
Benzene
Bromodichloromethane
Bromoform
Carbon Disulfide
Carbon Tetrachloride
Chloroform
Chloromethane(MethylChloride)
Dibromochloromethane
Ethylbenzene
Methylene Chloride
Tetrachloroethene (PCE)
Toluene
Trichloroethene (TCE)
Xylenes, Total

SVOCs (mg/L)
1 ,2,4-Trichlorobenzene
1 ,2-Dichlorobenzene
1 ,3-Dichlorobenzene
1 ,4-Dichlorobenzene
2,4-Dichlorophenol
2,6-Dinitrotoluene
2-Chlorophenol
2-Methylphenol (o-Cresol)
2-Nitrophenol
4-Bromophenyl-phenylether
4-Chlorophenyl-phenylether
4-Methylphenol{p-Cresol)
4-Nitrophenol
Benzole Acid
Benzyl Alcohol
Di-n-butylphthalate
Dibenzofuran
Diethylphthalate
Isophorone

Non-hot spot

0.002
0.004

0
0.0025
0.0263
0.0114

0
0
0

0.4764
0
0

0.0026
0.003

0.0026
0.0026

0
0
0

0.003
0.001
0.002

0.0026
0.001

0.002
0.003
0.001
0.003

0
0.001

0
0

0.0051
0.0051

0.004
0

0.0119
0.006
0.002
0.002
0.002

0.0003
0.005

Dense Layer Hot

Spot2

0.0064
0.0049
0.002

0.0133
0.0133
0.0121
0.0188
0.0345
0.004
0.207
0.004

0.0155
0.1667 ••
0.0194
0.0059
0.0317 •*
0.006

0.0439
0.0049
0.0107
0.0095
0.0366 ••
0.0051
0.0053

0.0047
0.002

0
0.003
0.003
0.005
0.003

0.0055
0.082 ••

0.0067
0.0053
0.0189
0.1177
0.0209
0.0048
0.0048

0.002
0

0.0047

Shallow Hot

Spot2

0.019
0.006
0.003

0
3.5
1.2

0
0.009

0
2
0
0

0.022
0.009

0
0
0

0.007
0

0.003
0

0.001
0
0

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
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TABLE 11
IDENTIFICATION OF POTENTIAL HOT SPOTS

NON-ZONE II GROUNDWATER

Olin Corporation
Wilmington, MA Facility

OHM of Concern 1

N-Nitrosodiphenylamine
Naphthalene
Phenol
bis{2-EthylHexyl)phthalate

Pesticides/PCBs (mg/L)
Alpha-BHC
Beta-BHC
Delta-BHC
Gamma-BHC (Lindane)
Heptachlor Epoxide

Metals (mg/L)
Aluminum
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Cyanide
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Sodium
Vanadium
Zinc

Inorganics (mg/L)
Chloride
Nitrate as N
Nitrite as N
Nitrogen, Ammonia
Sulfate as S04

Non-hot spot
0.0459
0.001
0.003

0.0048

0.000027
0.000026
0.000029
0.000027
0.000028

2.566
0.0368

0
0

197.4
0.1608
0.021
0.36

0.053
4.3185

0
23.9

3.0302
0

0.11
9.3

315.4
0

0.065

164.5874
1.2625

0
91.3237

681.2292

Dense Layer Hot

Spot2

0.0043
0.0266 ••
0.3474 •
0.0044

0.0004 ••
0.000079
0.00023

0.000073
0.000051

1036.6 •
0.086

0.0458
0.106

378
751.2267 •

1.66 **
1.465
0.018
1448 •

0.0914
685.2 ••
205.8 ••

0.0005
2.195 ••

57
10880 •*

0.75
7.12 *

13316.7742 ••
14.42 ••

0.1763
1542.0089 •*
39853.125 ••

Shallow Hot

Spot2

NA
NA
NA
NA

NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA
220
NA

Notes:
1 OHM of concern are those OHM in shallow non-zone II groundwater at the facility;

see Attachment 1 for sample locations included.
2 Potential hot spots at the site; data presented are the lesser of the maximum detected

concentration or the arithmetic mean concentration (calculated using 112 the detection
limit as the value for non-detects) of samples included in the potential hot spot.

The data for the shallow hot spot represent the EPC (maximum detected concentration).
* = Concentration in potential hot spot exceeds concentration in non-hot spot area

by at least 100 times.
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TABLE 11
IDENTIFICATION OF POTENTIAL HOT SPOTS

NON-ZONE II GROUNDWATER

Olin Corporation
Wilmington, MA Facility

OHM of Concern ' Non-hot spot

Dense Layer Hot

Spot2

Shallow Hot

Spot2

Concentration in potential hot spot exceeds concentration in non-hot spot area
by at least 10 times.

"0" indicates that OHM was not detected in samples collected at exposure point. "Blank"
indicates that OHM was not analyzed for or data were rejected.

OHM = Oil and/or Hazardous Material
NA = Not Applicable; VOCs were the only OHM of concern at this exposure point.
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TABLE 12
IDENTIFICATION OF POTENTIAL HOT SPOTS

ZONE II GROUNDWATER

Olin Corporation
Wilmington, MA Facility

OHM of Concern1

VOCs (mg/L)
1 ,2-Dichloroethane
1 ,2-Dichloroethene<total)
2,4,4-TrimethyM-Pentene
2,4,4-Trimethyl-2-Pentene
2-Butanone (MEK)
2-Hexanone
4-Methyl-2-Pentanone (MIBK)
Acetone
Benzene
Bromodichloromethane
Bromoform
Carbon Disulfide
Chlorobenzene
Chloroform
Dibromochloromethane
Ethylbenzene
Methylene Chloride
Tetrachloroethene (PCE)
Toluene
Trichloroethene (TCE)
Vinyl chloride
Xylenes, Total
cis-1 ,2-Dlchloroethene
trans-1 ,2-Dlchloroethene

SVOCs (mg/L)
1 ,2-Dichlorobenzene
1 ,4-Dichlorobenzene
2,4-Dichlorophenol
2-Chlorophenol
2-Methylphenol (o-Cresol)
2-Nitrophenol
4-Chloroaniline
4-Methylphenol(p-Cresol)
4-Nitrophenol
Benzoic Acid
Benzyl Alcohol
Di-n-butylphthalate

Di-n-octylphthalate 3

Dibenzofuran
Diethylphthalate
Fluorene
Indeno (1,2,3-cd) pyrene

Non-hot spot

0.004
0.43

0.012
0.006

0
0.12

0.003
0.076
0.005

0
0

0.001
0.001

0
0

0.004
0.002
0.004
0.17
0.24

0.002
0.017
0.033

0.0003

0
0.001

0
0
0
0
0
0

0.004
0.003

0
0.0009

0.0003
0

0.005
0
0

Dense Layer

Hot Spot 2

0.02
0.093
0.002

0
0.027

0
0.003

0.37
0.011
0.002
0.014
0.015 »•
0.001
0.079
0.003
0.007
0.02

0.004
0.17
0.46

0.013
0.01

0
0

0.001
0.002
0.003
0.001
0.017
0.045

0
0.051

0.11 ••
0.041 ••
0.006

0.0003

0.001
0

0.0004
0
0

Plant B Hot

Spot2

0
0

0.56 ••
0.16 »•

0
2 ••

0
0.66

0
0
0
0
0
0
0

0.047 ••
0.006

0
0.018

0
0

0.039
0
0

0.001
0.002

0
0
0
0

0.01
0.012
0.006
0.003

0
0.006

6.4 •
0.002
0.011
0.019

1.4
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TABLE 12
IDENTIFICATION OF POTENTIAL HOT SPOTS

ZONE II GROUNDWATER

Olin Corporation
Wilmington, MA Facility

OHM of Concern1

N-Nitrosodiphenylamine
Naphthalene
Phenol
bis(2-EthylHexyl)phthalate

Pesticides/PCBs (mg/L)
Aldrin
Alpha-BHC
Heptachlor epoxide
Gamma-BHC (Lindane)

Metals (mg/L)
Aluminum
Arsenic
Barium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Sodium
Vanadium
Zinc

Inorganics (mg/L)
Chloride
Nitrate as N
Nitrite as N
Nitrogen, Ammonia
Sulfate as S04

Non-hot spot
0.011
0.002

0
0.012

0
0
0
0

33
0.084

0.28
22

0.15
0.089

0.23
69

0.051
10
2
0

0.13
8.1
78

0.15
22

1100
2.1

0.05
630

3370

Dense Layer

Hot Spot 2

0
0.015

1.2
0.0002

0
0.000073

0
0

990 ••
0.008
0.019

470 ••
790 •

0
0

1800 ••
0.1
750 ••
150 ••

0
0

110 ••
10000 •

0
0

12000 *»
24 ••

0.17
4100

48000 ••

Plant B Hot

Spot2

14 •
0.046 ••
0.005

190 •

0.000077
0

0.000013
0.000099

0.36
0.035
0.019

14
0.018

0
0.033

17
0

2.9
0.53

0.0003
0

2.7
25
0

0.43

60
0
0

380
180

Notes:
1 OHM of concern are those OHM in Zone II groundwater at the site;

see Attachment 1 for sample locations included.
2 Potential hot spots at the site; data presented are the EPC (maximum detected

concentration).
3 Di-n-octylphthalate was not retained as an OHM of concern, but was detected in
the Plant B extraction wells at a concentration suggestive of a potential hot spot.
* = Concentration in potential hot spot exceeds concentration in non-hot spot area

by at least 100 times.
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TABLE 12
IDENTIFICATION OF POTENTIAL HOT SPOTS

ZONE II GROUNDWATER

Olin Corporation
Wilmington, MA Facility

OHM of Concern1 Non-hot spot

Dense Layer

Hot Spot 2
Plant B Hot

Spot 2

** = Concentration in potential hot spot exceeds concentration in non-hot spot area
by at least 10 times.

"0" indicates that OHM was not detected in samples collected at exposure point.
indicates that OHM was not analyzed for or data were rejected.

OHM = Oil and/or Hazardous Material
NA = Not Analyzed.

"Blank"
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TABLE 13
IDENTIFICATION OF POTENTIAL HOT SPOTS - SURFACE WATER

OGn Corporation
Wilmington. MA Fadfty

OHM'
VOC. (mg/U

1 . 1 , 1 -Trichloroethane
1 . 1 -Dichloroethane
1 . 2-Dichloroethene(total)
2.4,4-TrimethyM-pentene
2,4. 4-Trimethyl- 2-Pantene
2-Butanona (MEK)
4-Methyl-2-Pantanon« IMIBK)
Acetone
Bromoform
Chloroethane
Dibromochloromethane
Ethylbanzena
Methylene Chloride
Toluene
Trichloroethene (TCE)
Vinyl Chloride
Xylenas. Total

SVOCs (mg/U)
1 ,2,4-Trichloroberuene
1 ,4-Dichlorobenzene
2-Methylphenol (o-Cresol)
4-Nitrophenol
Benzo(a)Pyrene
Di-n-butylphthalate
Di-n-octylphthalate
N-Nitrosodiphenylamine
Phenol
bis(2-EthylHexyl)phthalata

Pettiddes/PCBs (mg/U
Heptachlor Epoxide

Metals <mg/U
Aluminum
Arsenic
Barium
Calcium
Chromium
Cobalt
Copper
Hexavalent Chromium
Iron
Lead
Magnesium
Manganace
Mercury
Nickel
Potassium
Sodium
Vanadium
Zinc

Inorganic* (mg/U
Chloride
Nitrate as N
Nitrite as N
Nitrogen, Ammonia
Sulfate as SO4

Non-hot spot

0.0032
0.0024

0
0.0088
0.0051

0
0
0
0

0.0061
0

0.0024
O.O03

0.0057
0.001

0
0.0031

0
0
0
0
0
0

0.0051
0

0.001
0.0046

0

4.6525
0.0351
0.0289
40.375
0.0315
0.0091

0

10.3688
0.0247

3.075
0.4696
0.0002

0
2.0338

53.75
0.0347
0.0562

60.625

3.4688
150.25

Potential Hot

Spot1

0.001
0

0.0033
0.0164
0.0078
0.0078
0.002

0.0096
- 0.0023

0.002
0.001
0.001
O.O03

0.0155
0.0042
0.002

0.0028

0.002
0.002
0.001
0.003
0.001
0.001

0.0048
0.0053
0.003

0.0165

O.O001

4.7145
0.0063
0.0226
30.445
0.9314 ••
0.0156
0.0179
0.0374
3.6234
0.0059

6.2
1.0112

0
0.026

2.98
114.75

0
0.0765

127.45
3.7583
0.0609
37.023 ••
271.35

Notes:
1 OHM are those detected in surface water at the facility; see Attachment 1

tor sample locations included.
2 Potential hot spot at the site; data presented are the lesser of the maximum detected
concentration or the arithmetic mean concentration (calculated using 112 the detection
limit as the value for non-detects) of samples included in the potential hot spot.
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TABLE 13
IDENTIFICATION OF POTENTIAL HOT SPOTS - SURFACE WATER

Ofin Corporation
Wilmington. MA FaoKty

OHM1 Non*twt vpot

Potential Hot

Spot'1

Concentration in potential hot cpot exceeds concentration in non-hot spot area
by at lea«t 100 time*.

*" x Concentration in potential hot «pot exceed* concentration in non-hot spot area
by at least 10 time*.

"0" indicate* that OHM was not detected in samples collected at exposure point. "Blank*
indicates that OHM was not analyzed for or data were rejected.

OHM «= Oil and/or Hazardous Material
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TABLE 14
IDENTIFICATION OF POTENTIAL HOT SPOTS - SEDIMENT

Ofin Corporation
Wilmington, MA Facility

OHM '
VOC. Img/Kg)

.1.1 -Trichloroethane

. 1 ,2.2-Tetrachloroethane
,1-Dichloroe thane
,1-Dichloroethene
,2-Dichloroe thane
. 2-Dichloroethene (total)
, 2-Dichloropropane

2. 4,4-Trimethyl- 1 -pentene
2,4,4-Trimethyl-2-Pentene
2-Butanona (MEK)
2-Hexanone
Acetone
Benzene
Bromodichloromethane
Bromoform
Carbon Dwulfide
Carbon Tetrachloride
Chlorobenzene
Chloroform
Dibromochloromethane
Ethyl benzene
Methylene Chloride
Styrane
Tetrachloroethene (PCE)
Toluene
Trichloroothene (TCE)
Vinyl Chloride
Xylenec. Total
bic(Chloromethyl)ether

SVOC* (mg/Kg)
1 ,2,4-Trichlorobenzene
1 ,2-Dichtorobenzene
2-Methylnaphthalene
4-Bromophenyl-phenylether
4-Chlorophenyl-phenylether
4-MethylphenoKp-Cresol)
Acenaphthene
Acenaphthylena
Anthracene
Benzc(a)Anthracena
Benzo(a|Pyrene
BenzolblFluoranthene
Benzo(g,h,i)Perylene
Benzo(k) Fluoranthene
Benzoic Acid
Benzyl Alcohol
Butylbenzylphthalate
Chrycen*
Dt- n- butyl ph thai ate
Di-n-octylphthalate
Dibenzo(a,h)Anthracene
Dibenzofuran
Diethylphthalate
Dimethylphthalate
Fluoranthene
Fluorene
Indeno (1,2.3-cd)Pyrene
N-Nitro«odiphenylamine
Naphthalene
Nitrobenzene
Phenanthrene
Phenol
Pyrene
bis(2-EthylHexyl|phthalate

Non-hot «pot

0
0.0054
0.0061

0
0
0
0

0.0106
0.0088
0.019

0
0.1149

0
0
0
0
0
0
0
0
0

0.0099
0
0

0.0045
0.0053

0
0.004

0
0

0.067
0.23
0.22

0
0.25

0
0.2732
0.4825
0.5122
0.8876
0.4929
0.3949
1.4479

0
0

0.7577
0.23

0.3712
0.2771

0.22
0
0

1.1294
0.3

0.5181
0.3284
3.2598

0
0.6342

0
0.8725
37.0555

Potential Hot
Spot1

1 .3638
0.004
0.0215
0.003
0.004

0.0252
0.022
2.1672
0.6886
0.0755
0.036

0.1963
0.018

0.0065
0.0266
0.005
0.011
0.014
0.009

0.0225
0.0312
0.022
0.007
0.0218
0.0538
0.0275
0.012
0.0293
0.41

1.4
1.6
1.4
3.4
2.3

0.72
0

0.021
0.17
2.1

0.65
1.2

0.58
0.41
3.4

0.27
51.8965

1.3
116.8124

24
0.12
5.9
0.79
0.53
4.1
4
13

298.6483
2.2

0.067
34

31.0714
9.1

8303.3685

•

• *

• *

»•

• •

• •

•

**

• *

**

• *

•

• •

• *

•
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TABLE 14

IDENTIFICATION OF POTENTIAL HOT SPOTS - SEDIMENT

OSn Corporation
Wimington. MA Facllty

OHM1

Pesticides/PCBs (mg/Kg)
4.4--DDD
4.4'-DDT
AWrin
Alpha-BHC
Alpha-Chlordane
Beta-BHC
Deha-BHC
Dieldrin
Endosutfan 1
Endoaulfan Sulfata
Endrin
Endrin Aldahyda
Endrin Katone
Gamma-Chlordane
Haptachlor
Haptachlor Epoxide
Mathoxychlor

Metals (mg/Kg)
Aluminum
Antimony
Araenic
Barium
Barytlium
Cadmium
Calcium
Chromium
Cobalt
Coppar
Hexavalent Chromium
Iron
Laad
Magnesium
Manganese
Mercury
Nickel
Potassium
Salanium
SSvor
Sodium
ThaMum
Vanadium
Zinc

Inorganic* (mg/Kg)
Chloride
Nitrata aa N
Nitrita aa N
NHrogan. Ammonia
Sulfata aa S04

Potential Hot

Non-hot »pot Spot 2

0
0.018

0
0
0
0
0

0.0072
0.0081

0
0

0.4023
0

0.03
0

0.005
0

6839.4118
0

30.6265
18.4647

0
1 .0765

1005.8824
56.6882
4.9765

31 .6059

21166.4706
16.0313

1024.2353
165.3824
0.0956
5.8029

518.2363
0.6994

1.3
91 .3529

0
16.0088
40.4382

30.2353

38.5882
665.2941

0.0653
0.086
0.0439
0.0052
0.2669
0.045
0.0371

0
0.0438
0.0766
0.0694
0.1321
0.0685
0.2691
0.042
0.0366
0.29

13582.0619
33.5297
35.7893
31 .6862
1.0864
1.2081

1482.6738
1826.5595 ••

6.8764
36.0358
0.1135

18142.531
66.8788

962.8386
130.5822
0.2891
12.5906

429.6606
0

0.9364
276.6671
0.6323
16.2636
109.7076

166.6087
1.8218
0.7001
174.099

1597.6765

Notac:
1 OHM are those detected in sediment at the facility; sea Attachment 1

for sample locations included.
2 Potential hot spot at the site (historical data from ditches); data presented are the lesser of the maximum detected
concentration or the arithmetic mean concentration (calculated using 112 the detection
limit as the value for non-datacts) of samples included in the potential hot spot.

* = Concentration in potential hot spot exceeds concentration in non-hot spot area
by at least 100 times.

" = Concentration in potential hot spot exceeds concentration in non-hot spot area
by at least 10 time*.

"0" indicate* that OHM was not detected in samples collected at exposure point. "Blank"
indicates that OHM was not analyzed for or data ware rejected.

OHM = Ofl and/or Hazardous Material
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TABLE 15
CONFIRMED HOT SPOTS

Olln Corporation
Wilmington. MA FtaUty

"*•*""

Stiffen Soil

Suburfen Sol

Stiffen W«M

Hot Spot Hmmml
Hot Spot

AmJyu*

Am S Hot Spot

Acanaphthyltr*

Antrraoam

(MizoMrVana

ndanod ,2>oD)Pyr»M

•yram

Alpha Crfardana

CafcMn

Drum An* 8 Hot Spot

AOMOO*

XytoTMt, toul
Ut (I-EiMH«yl)rMM>n

TokMra
Ptanol
Sodfcm

MtohM (H«tortc*l 0«t>)

MtfoQMi, Anvnoria

Drum ArM A Hot Spot

Drum Am A Hot Spot

2,4,4- THnMthrM -pcm«m

2.4,4-THni«rrr1-2-pMltMM

2-fcltVWM

Aotora

c«um nmihto
XylWM*, total

piuntun

Citdum

Ulan

Uka Poly Hot Spot

N-MuoxxDphtnylirrini

Uk> Poly Hot Spot

1:

V* U-fttiymmvnrMMau

Mvoury

SWMU-27 Hot Spot

Ctvorrium
Marowy

Aonona

SWMU-30 Hot Spot

4.4' -DOT

OrorrMn

PUnt B Arm Hot Spot

SWMU-33 Hot Spot

Ctworrrfum

CNorkto

p:V)lin\wilmmgr^hr»2\Uble.\HTSPTSUM.XLS 6/17/9712:10 PM



TABLE 16
CONFIRMED HOT SPOTS

Ottn Corporation

M*dhim

Swlment

Non-Zofw H Qroundmtw

Zofw I Qroundvratw

Hot Spot Nun* /

Hut Spot

Aralytn

Htchn
2.4.4-TnmM hyl- 1 -pHilm
2.4.4-Tnn<«h«l-2-p«nn>

abMiwfcnn

a-n-ootylphtMMt

H Ml Ji d_ 1 A "**

Chran*m

SlH«ow Hot Spot
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TABLE 16
EXPOSURE POINTS

Olin Corporation

Wilmington, MA Facility

Human Health

Exposure Point

lumber

SURFACE SOIL

SUBSURFACE

1

2

3

4

5

6

7

8

9

SOIL
11

12

13

14

15

16

17

Human Health

Exposure Point

Name

Area 8 Hot Spot

Drum Area A Hot Spot

Lake Poly Hot Spot

Area without buildings
excluding hot spots)

Sulfate Landfill

SWMU-27 Hot Spot

SWMU-30 Hot Spot

SWMU-33 Hot Spot

Area with buildings
excluding hot spots)

Lake Poly Hot Spot

Drum Area B Hot Spot

Drum Area A Hot Spot

Former Lagoon Area Hot Spot

Plant B Area Hot Spot

Sulfate Landfill

Site Area
(excluding hot spots and
sulfate landfill)
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TABLE 16
EXPOSURE POINTS

Olin Corporation

Wilmington, MA Facility

Human Health

Exposure Point

Number

Human Health
Exposure Point
Name

GROUNDWATER
101

102

107

105

108

106

Mon-Zone II, shallow groundwater hot spot

Zone II, Plant B area hot spot

Non-Zone II, excluding hot spots

Zone II, dense layer plume hot spot

Non-Zone II, dense layer groundwater hot spot

Zone II, excluding hot spots

SURFACE WATER
19

20

21

22

23

24

27

28

East Ditch
Current, Recent Data

On-Site Ditch
Current, Recent Data

West Ditch Off-Site
Current, Recent Data

East Ditch
Current, Historical Data

On-Site Ditch
Current, Historical Data

West Ditch
Current, Historical Data

Hot Spot
Future, Historical Data

Non-Hot Spot
Future, Historical Data
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TABLE 16
EXPOSURE POINTS

Olin Corporation

Wilmington, MA Facility

Human Health

Exposure Point

Number

Human Health

Exposure Point

Name
SEDIMENT

30

31

32

34

35

East Ditch
Current

On-Site Ditch
Current

West Ditch Off-Site
Current

Hot Spot
Future

Non- Hot Spot
Future
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TABLE 17

EXPOSURE PROFILES

Olin Corporation

Wilmington, MA Facility

RECEPTOR

CURRENT LAND USE
Neighborhood
Resident
(7 through 1 6 years of age)

EXPOSURE POINT EXPOSURE MEDIUM
AND ROUTE

Off-Site Surface Water
(Ditches east or west of site) Ingestlon

Dermal Contact

Off-Site Sediment
(Ditches east or west of site) Ingestion

Dermal Contact

FREQUENCY

2 events/month
June through
August

2 events/month
June through
August

2 events/month
June through
August

2 events/month
June through
August

DURATION

1 0 years 2 hours/event

1 0 years 2 hours/event

1 0 years 1 day/event

1 0 years 1 day/event

On-Slte Worker
(full-time, long-term
industrial worker!

On-Slte Surface Soil
Ingestion

Dermal Contact

Inhalation of Dust

On-Slte Ditche* Surface Water
Ingestion

Dermal Contact

On-Slte Ditches Sediment
Ingestion

Dermal Contact

3 event/year
1 2 hours/event
(@ 2 hours/day)

3 event/year
1 2 hours/event
<@ 2 hours/day)

1 8 days/year

3 events/year

3 events/year

3 events/year
(3)4 hours/event

3 events/year
@4 hours/event

25 years 6 days/event

25 years 6 days/event

25 years 2 hours/day

25 years 4 hours/event

25 years 4 hours/event

25 years 1 day/event

25 years 1 day/event
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TABLE 17

EXPOSURE PROFILES

Olin Corporation

Wilmington. MA Facility

RECEPTOR EXPOSURE POINT EXPOSURE MEDIUM
AND ROUTE

FREQUENCY DURATION

UtBty Worker On-Site Surface and Submirfaca Sol
Ingestion

Dermal Contact

Inhalation of dust

5 events/week 2 weeks
for 2 weeks

5 events/week 2 weeks
for 2 weeks

5 events/week 2 weeks
for 2 weeks

1 day/event

1 day/event

8 hours/event

Off-Site Worker Surrounding Facilities Proceee Water (Groundwater)
Inhalation of Vapors

Dermal Contact

Indoor Air
Inhalation of vapors
migrating from groundwater

6 events/week 26 years
50 weeks/year

6 events/week 25 years
50 weeks/year

5 events/week 25 years
50 weeks/year

8 hourc/avant

2 hours/event

8 hours/event
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TABLE 17

EXPOSURE PROFILES

Olin Corporation

Wilmington, MA Facility

RECEPTOR EXPOSURE POINT

FUTURE LAND USE

Neighborhood Pubic Supply Weds 1
Resident

7 through 1 6 years of age)

On- and Off-Site
Ditches

On- end Off-Site
Ditches

On-SKe

EXPOSURE MEDIUM
AND ROUTE

Groundwater
Ingestion

Dermal Contact

Inhalation of Volatile s

Surface Water
Ingestion

Dermal Contact

Sediment
Ingestion

Dermal Contact

Surface Sol
Ingestion

Dermal Contact

FREQUENCY

350 days/year

350 days/year

350 days/year

2 events/month
June through
August

2 events/month
June through
August

2 events/month
June through
August

2 events/month
June through
August

2 events/month
May through
October

2 events/month
May through
October

DURATION

30 years 1 event/day

30 years 0.2 hours/day

30 years 0.2 hours/day

1 0 years 2 hours/event

1 0 years 2 hours/event

10 years 1 day/event

10 years 1 day/event

10 years 1 day/event

10 years 1 day/event

On-Slte Worker On-Slte

Public Supply Wells 1

On-Slte Ditches

Surface SoH
Ingestion

Dermal Contact

Groundwater
Ingestion

Surface Water
Ingestion

Dermal Contact

153 events/year

153 events/year

5 events/week
50 weeks/year

3 events/year

3 events/year

25 years 1 day/event

25 years 1 day/event

25 years 1 day/event

25 years 4 hours/event

25 years 4 hours/event
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TABLE 17
EXPOSURE PROFILES

Olin Corporation

Wilmington, MA Facility

RECEPTOR

On-Slte Worker (cont)

EXPOSURE POINT EXPOSURE MEDIUM
AND ROUTE

On-Site Ditches Sediment
Ingestion

Dermal Contact

Inhalation of Dust

On-Site Bidding Indoor Air
Inhalation of vapors
migrating from groundwater

FREQUENCY

3 events/year
@4 hours/event

3 events/year
@4 hours/event

153 events/year

5 days/week
50 weeks/year

DURATION

25 years 1 day /event

25 years 1 day/event

25 years 8 hours/event

25 years 8 hours/event

UtMty Worker On-Site Surface and Subsurface Sol
Ingestion

Dermal Contact

Inhalation of dust

5 events/week
for 2 weeks

5 events/week
for 2 weeks

5 events/week
for 2 weeks

2 weeks 1 day/event

2 weeks 1 day/event

2 weeks 8 hours/event

Construction Worker On-Srte Surface and Subeurf ace Soil
Ingestion

Dermal Contact

Inhalation of dust

5 events/week
for 8 weeks

5 events/week
for 8 weeks

5 events/week
for 8 weeks

2 months 1 day/event

2 months 1 day/event

2 months 8 hours/event

Off-Site Worker Surrounding Fadfrties Process Water (Groundwater)
Inhalation of Vapors

Dermal Contact

Indoor Air
Inhalation of vapors
migrating from groundwater

Public Supply Wels 1 Groundwater
Ingestion

5 events/week
50 weeks/year

5 events/week
50 weeks/year

5 events/week
50 weeks/year

5 events/week
50 weeks/year

25 years 8 hours/event

25 years 2 hours/event

25 years 8 hours/event

25 years 1 day/event

Notes:
1 Any ground water potentially impacting GW-1 groundwater either on the facility or beyond its boundaries will be evaluated as a potential

contributor to contamination of public water supply wells through modelling potential contaminant migration to public water supply wells.
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TABLE 18
SURFACE SOIL EXPOSURE POINT CONCENTRATIONS - AREA 8 HOT SPOT

Olin Corporation
Wilmington, MA Facility

OHM of Concern '
VOCs (mg/Kg)

1,1,1 -Trichloroethane
2,4,4-Trimethyl-1 -pentene
2-Butanone (MEK)
Acetone
Methylene Chloride
Toluene

SVOCs (mg/Kg)
2-Methylnaphthalene
2-Methylphenol (o-Cresol)
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)Anthracene
Benzo(a)Pyrene
Benzo(b) Fluoranthene
Benzo(g,h,i)Perylene
Benzo(k) Fluoranthene
Benzoic Acid
Butylbenzylphthalate
Chrysene
Di-n-butylphthalate
Di-n-octylphthalate
Dibenzofuran
Diethylphthalate
Fluoranthene
Fluorene
Indeno (1,2,3-cd)Pyrene
N-Nitrosodiphenylamine

Site Data/Concentration 2

Minimum Maximum Frequency of
SQL SQL Detection

0.006 0.014 1 0 / 2 2
0.005 0.013 5 / 2 2
0.011 0.028 2 / 2 2
0.013 0.021 2 0 / 2 2
0.005 0.014 6 / 22
0.005 0.013 3 / 2 2

0.38 4.3 2 / 21
0.39 160 2 / 2 1
0.38 4.3 1 / 21
0.38 4.3 3 / 21
0.39 4.3 6 / 21
0.39 4.3 5 / 21
0.38 4.3 3 / 21
0.38 4.3 4 / 21
0.38 4.3 2 / 21
0.38 4.3 4 / 21

1.9 770 9 / 2 1
0.38 160 1 / 2 1
0.39 4.3 5 / 21
0.44 160 1 2 / 2 1
0.38 160 2 / 21
0.38 4.3 1 / 21
0.38 160 6 / 2 1
0.39 4.3 8 / 21
0.38 4.3 2 / 21
0.38 4.3 3 / 21
0.39 160 3 / 2 0

Arithmetic

Minimum Maximum Mean

0.002 0.016 0.0067
0.0008 0.014 0.0043

0.001 0.004 0.0071
0.006 0.061 0.0208
0.004 0.036 0.0054

0.0006 0.005 0.0033

0.007 560 27.0453
0.02 0.049 4.1821
170 170 8.4841

0.02 420 20.3667
0.01 290 14.1153

0.015 140 7.0161
0.034 100 5.1281
0.044 44 2.4527

0.03 29 1.7607
0.025 66 3.4991

0.07 1.8 19.38
0.8 0.8 4.2102

0.015 150 7.4942
0.013 1.4 4.042
0.012 0.17 4.1706

39 39 2.246
0.015 0.053 4.1075
0.027 410 19.8202
0.008 430 20.8549
0.031 24 1.4995

0.26 1 4.3093

EPC3

0.0067
0.0043
0.004
0.0208
0.0054
0.0033

27.0453
0.049
8.4841
20.3667
14.1153
7.0161
5.1281
2.4527
1.7607
3.4991

1.8
0.8

7.4942
1.4

0.17
2.246
0.053

19.8202
20.8549
1.4995

1
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TABLE 18
SURFACE SOIL EXPOSURE POINT CONCENTRATIONS - AREA 8 HOT SPOT

Olin Corporation
Wilmington, MA Facility

OHM of Concern 1

Naphthalene
Phenanthrene
Phenol
Pyrene
bis(2-EthylHexyl)phthalate

Pesticides/PCBs (mg/Kg)
4,4'-DDD
4,4'-DDE
4,4'-DDT
Aldrin
Alpha-BHC
Alpha-Chlordane
Dieldrin
Endosulfan 1
Endrin Ketone
Gamma-BHC (Lindane)
Gamma-Chlordane
Heptachlor
Heptachlor Epoxide

Metals (mg/Kg)
Aluminum
Antimony
Arsenic
Barium
Calcium
Chromium
Cobalt
Iron

Site Data/Concentration 2

Minimum Maximum Frequency of
SQL SQL Detection

0.39 4.3 3 / 20
0.39 0.96 8 / 20
0.39 160 1 / 2 0
0.39 0.96 9 / 20
0.43 160 16 / 21

0.0039 0.045 7 / 21
0.0039 0.045 1 1 / 2 1
0.0039 0.045 1 3 / 2 1
0.002 0.022 2 / 21
0.002 0.022 3 / 21
0.002 0.22 3 / 2 1

0.0039 0.045 8 / 21
0.002 0.022 2 / 21

0.0039 0.045 1 / 21
0.002 0.022 10 /21
0.002 0.22 1 / 21
0.002 0.022 2 / 21
0.002 0.022 1 / 2 1

0 0 8 / 8
0.97 20 1/8
0.9 0.9 7/8

0 0 8 / 8
0 0 8 / 8
0 0 2 1 / 2 1

0.21 0.21 7 / 8
0 0 8 / 8

Arithmetic

Minimum Maximum Mean
0.008 530 26.8656

0.03 1000 50.191
2.4 2.4 4.4913

0.024 320 16.1793
0.0655 89 10.2296

0.0002 0.017 0.0043
0.0005 0.01 1 0.0037
0.0014 0.04 0.0082
0.0001 0.001 0.0018
0.0002 0.0011 0.0019
0.0008 0.052 0.009
0.0004 0.01 2 0.004
0.0019 0.099 0.0064
0.0031 0.0031 0.0038
0.0001 0.17 0.0131
0.0003 0.0003 0.0066
0.0003 0.0004 0.0018
0.0001 0.0001 0.0019

1700 9100 3671.25
1.3 1.3 1.84
2.2 24.5 6.5313
3.6 21 10.85
91 53000 9826.75

2.6 3010 254.7905
0.42 3.9 1.4094
1200 20000 5596.25

EPC3

26.8656
50.191

2.4
16.1793
10.2296

0.0043
0.0037
0.0082
0.001

0.001 1
0.009
0.004
0.0064
0.0031
0.0131
0.0003
0.0004
0.0001

3671.25
1.3

6.5313
10.85

9826.75
254.791
1 .4094

5596.25
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TABLE 18
SURFACE SOIL EXPOSURE POINT CONCENTRATIONS - AREA 8 HOT SPOT

Olin Corporation
Wilmington, MA Facility

OHM of Concern 1

Lead
Manganese
Mercury
Nickel
Selenium
Sodium
Thallium
Vanadium
Zinc

Inorganics (mg/Kg)
Chloride
Nitrogen, Ammonia
Sulfate as S04

Site Data/Concentration 2

Minimum Maximum Frequency of

SQL SQL Detection
0 0 8 / 8
0 0 8 / 8

0.089 0.12 4/8
0 0 8 / 8

0.9 1.1 3/8
0 0 8 / 8

1.4 1.7 1/8
0 0 8 / 8
0 0 8 / 8

0 0 1 / 1
0 0 1 9 / 1 9

1 30 430 1 7 / 1 9

Arithmetic

Minimum Maximum Mean
2.3 34 15.2
3.9 99.9 33.7875

0.09 0.38 0.1495
0.96 9.3 3.295

1.1 2.2 0.8581
66 130 86.925

0.88 0.88 0.8288
4.8 18.4 10.325
4.8 41.4 16.15

110 110 110
15.65 363 163.9079

150 28000 7253.158

EPC3

15.2
33.7875
0.1495
3.295

0.8581
86.925
0.8288
10.325
16.15

110
163.908
7253.16

Notes:
1 Selection of OHM of Concern for this medium is presented in Table 1.
2 Samples included in Site Data set are presented in Attachment 1.

Duplicate samples were averaged with their original samples prior to calculation of summary statistics.
The arithmetic mean represents the arithmetic average of all sample results, with one-half the SQL used as the value
for non-detects.

3 The EPC is the arithmetic mean concentration unless the arithmetic mean concentration exceeds the maximum
detected concentration (MADEP, 1995). For these OHM, the maximum detected concentration is used as the EPC.

EPC = Exposure Point Concentration
OHM = Oil or Hazardous Material
SQL = Sample Quantitation Limit
MADEP (1995): Guidance for Disposal Site Risk Characterization - In Support of the Massachusetts Contingency Plan

(WSC/ORS-95-141, July).
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TABLE 19

SURFACE SOIL EXPOSURE POINT CONCENTRATIONS - DRUM AREA A HOT SPOT

Olin Corporation
Wilmington, MA Facility

OHM of Concern 1

VOCs (mg/Kg)
1,1,1 -Trichloroethane
Acetone
Toluene

SVOCs (mg/Kg)
Di-n-butylphthalate
Ruoranthene
N-Nitrosodiphenylamine
bis(2-EthylHexyl)phthalate

Pesticides/PCBs (mg/Kg)
4,4'-DDD
4,4'-DDE
4,4'-DDT
Aldrin
Alpha-BHC
Alpha-Chlordane
Dieldrin
Endosulfan 1
Endrin Ketone
Gamma-BHC (Lindane)
Gamma-Chlordane
Heptachlor
Heptachlor Epoxide

Metals (mg/Kg)
Aluminum
Antimony
Arsenic
Barium
Beryllium

Site Data/Concentration z

Minimum Maximum Frequency of

SQL SQL Detection

0.005 0.005 5 / 8
0 0 8 / 8

0.005 0.006 1 / 8

0 0 2 / 2
9.1 9.1 1/2

0 0 2 / 2
0 0 2 / 2

0 0 2 / 2
0.0037 0.0037 1 / 2

0 0 2 / 2
0 0 2 / 2
0 0 2 / 2
0 0 2 / 2

0.0037 0.0037 1 / 2
0 0 2 / 2

0.0038 0.0038 1 / 2
0 0 2 / 2

0.0019 0.0019 1 / 2
0.0019 0.0019 1 / 2
0.0019 0.0019 1 / 2

0 0 2 / 2
0 0 2 / 2
0 0 2 / 2
0 0 2 / 2
0 0 2 / 2

Arithmetic
Minimum Maximum Mean

0.002 0.018 0.0068
0.006 0.021 0.012

0.0009 0.0009 0.0024

0.13 0.2 0.165
0.045 0.045 2.2975

2.7 2.8 2.75
1.3 5.3 3.3

0.0017 0.0034 0.0026
0.0019 0.0019 0.0019
0.0031 0.0064 0.0048
0.0005 0.0012 0.0009
0.0016 0.005 0.0033
0.0036 0.0045 0.0041
0.0069 0.0069 0.0044
0.0047 0.0056 0.0052
0.0048 0.0048 0.0034
0.0034 0.0047 0.0041
0.0088 0.0088 0.0049
0.0009 0.0009 0.0009
0.0028 0.0028 0.0019

5560 12900 9230
1.2 1.2 1.2
9.7 30.9 20.3

22.3 43.2 32.75
0.32 0.61 0.465

EPC3

0.0068
0.012

0.0009

0.165
0.045
2.75
3.3

O.O026
0.0019
0.0048
0.0009
0.0033
0.0041
0.0044
0.0052
0.0034
0.0041
0.0049
0.0009
0.0019

9230
1.2

20.3
32.75
0.465
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TABLE 19
SURFACE SOIL EXPOSURE POINT CONCENTRATIONS - DRUM AREA A HOT SPOT

Olin Corporation
Wilmington, MA Facility

OHM of Concern 1

Calcium
Chromium
Cobalt
Iron
Lead
Manganese
Mercury
Nickel
Selenium
Sodium
Thallium
Vanadium
Zinc

Inorganics (mg/Kg)
Nitrogen, Ammonia
Surfate as S04

Site Data/Concentration 2

Minimum Maximum Frequency of

SQL SQL Detection
0 0 2 / 2
0 0 2 / 2
0 0 2 / 2
0 0 2 / 2
0 0 2 / 2
0 0 2 / 2

0.09 0.09 1 / 2
0 0 2 / 2
0 0 2 / 2
0 0 2 / 2
0 0 2 / 2
0 0 2 / 2
0 0 2 / 2

0 0 2 / 2
0 0 2 / 2

Arithmetic

Minimum Maximum Mean
1850 2060 1955
24.1 40.2 32.15

3.9 11.3 7.6
7580 17200 12390

9.4 17 13.2
109 351 230

0.11 0.11 0.0775
10.2 30.1 20.15
0.96 1 0.98
131 174 152.5
1.8 1.8 1.8

11.3 24.9 18.1
37.2 63 50.1

47.4 93 70.2
260 2310 1285

EPC3

1955
32.15

7.6
12390
13.2
230

0.0775
20.15
0.98
152.5

1.8
18.1
50.1

70.2
1285

Notes:
1 Selection of OHM of Concern for this medium is presented in Table 1.
2 Samples included in Site Data set are presented in Attachment 1.

Duplicate samples were averaged with their original samples prior to calculation of summary statistics.
The arithmetic mean represents the arithmetic average of all sample results, with one-half the SQL used as the value
for non-detects.

3 The EPC is the arithmetic mean concentration unless the arithmetic mean concentration exceeds the maximum
detected concentration (MADEP, 1995). For these OHM, the maximum detected concentration is used as the EPC.

EPC = Exposure Point Concentration
OHM = Oil or Hazardous Material
SQL = Sample Quantitation Limit
MADEP (1995): Guidance for Disposal Site Risk Characterization - In Support of the Massachusetts Contingency Plan
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TABLE 20
SURFACE SOIL EXPOSURE POINT CONCENTRATIONS - LAKE POLY HOT SPOT

Olin Corporation
Wilmington, MA Facility

OHM of Concern 1

VOCs (mg/Kg)
1,1,1 -Trichloroethane
2-Butanone (MEK)
Acetone
Methylene Chloride
Toluene

SVOCs (mg/Kg)
Acenaphthylene
Anthracene
Benzo(a)Anthracene
Benzo(b) Fluoranthene
Benzo(k)Fluoranthene
Benzoic Acid
Butylbenzylphthalate
Chrysene
Di-n-butylphthalate
DJ-n-octylphthalate
Dibenzofuran
Diethylphthalate
Fluoranthene
Fluorene
N-Nitrosodiphenylamine
Naphthalene
Phenanthrene
Pyrene
bis(2-EthylHexyl)phthalate

Site Data/Concentration 2

Minimum Maximum Frequency of
SQL SQL Detection

0 0 3 / 3
0.011 0.011 1 / 3

0 0 3 / 3
0.005 0.005 1 / 3
0.005 0.005 2 / 3

0.35 37 1/3
0.35 37 1/3

37 37 2/3
37 37 2/3
37 37 2/3
1.7 180 1/3

0.35 37 1/3
37 37 2/3
0 0 3 / 3

0.35 37 1/3
0.35 37 1/3
0.35 37 1/3

37 37 2/3
0.35 37 1/3
0.35 0.35 2 / 3
0.35 37 1/3
0.35 37 1/3

37 37 2/3
0 0 3 / 3

Arithmetic
Minimum Maximum Mean

0.003 0.01 1 0.0066
0.004 0.004 0.005
0.018 0.026 0.0212
0.002 0.002 0.0023

0.0009 0.001 0.0017

0.027 0.027 6.2587
0.022 0.022 6.2323
0.008 0.07 6.1927
0.013 0.107 6.2067
0.019 0.0925 6.2038
0.096 0.096 30.3153
0.029 0.029 6.259
0.016 0.088 6.2013
0.009 1 0.3512
0.022 0.022 6.2612
0.016 0.016 6.2568

0.0245 0.0245 6.2332
0.022 0.163 6.2283
0.02 0.02 6.2575

0.097 210 70.1037
0.013 0.013 6.2563
0.128 0.128 6.2677
0.017 0.161 6.226

0.18 5.1 1.873

EPC3

0.0066
0.004
0.0212
0.002
0.001

0.027
0.022
0.07
0.107

0.0925
0.096
0.029
0.088
0.3512
0.022
0.016

0.0245
0.163
0.02

70.1037
0.013
0.128
0.161
1.873
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TABLE 20

SURFACE SOIL EXPOSURE POINT CONCENTRATIONS - LAKE POLY HOT SPOT

Olin Corporation
Wilmington, MA Facility

OHM of Concern 1

Pesticides/PCBs (mg/Kg)
4,4'-DDD
4,4'-DDE
4,4'-DDT
Alpha-Chlordane
Endrin
Gamma-BHC (Lindane)
Gamma-Chlordane

Metals (mg/Kg)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Calcium
Chromium
Cobalt
Iron
Lead
Manganese
Mercury
Nickel
Selenium
Sodium
Thallium
Vanadium
Zinc

Site Data/Concentration 2

Minimum Maximum Frequency of

SQL SQL Detection

0.0035 0.018 1 / 3
0.0035 0.018 1 / 3
0.018 0.018 2 / 3

0.0018 0.0094 1 / 3
0.0035 0.018 1 / 3
0.0094 0.0094 2 / 3
0.0018 0.0094 1 / 3

0 0 3 / 3
0 0 3 / 3
0 0 3 / 3
0 0 3 / 3
0 0 3 / 3
0 0 3 / 3
0 0 3 / 3
0 0 3 / 3
0 0 3 / 3
0 0 3 / 3
0 0 3 / 3

0.1 0.1 2/3
0 0 3 / 3
0 0 3 / 3
0 0 3 / 3

1.6 1.6 2/3
0 0 3 / 3
0 0 3 / 3

Arithmetic

Minimum Maximum Mean

0.0007 0.0007 0.0038
0.001 0.001 0.0039

0.0023 0.0088 0.0067
0.0034 0.0034 0.0026
0.0004 0.0004 0.0039
0.0001 0.0004 0.0019
0.0012 0.0012 0.0022

3440 4840 4055
1 1.2 1.025

3.9 4.2 4.0667
6.5 12.9 10.5667
0.2 0.26 0.2092
318 518 444.1667

28.9 203 90.3167
1.5 2.5 1.9833

4810 5950 5253.333
4.8 93.65 37.8167

39.8 60.5 52.5667
0.125 0.14 0.105

5.3 6.1 5.6
0.88 1 0.9517
77.4 114 99.4667

1.6 1.85 1.4167
7.2 9 8.1333

27.1 43.6 35.2667

EPC3

0.0007
0.001
0.0067
0.0026
0.0004
0.0004
0.0012

4055
1.025

4.0667
10.5667
0.2092
444.167
90.3167
1.9833

5253.33
37.8167
52.5667
0.105

5.6
0.9517
99.4667
1.4167
8.1333

35.2667
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TABLE 20
SURFACE SOIL EXPOSURE POINT CONCENTRATIONS - LAKE POLY HOT SPOT

Olin Corporation
Wilmington, MA Facility

OHM of Concern 1

Inorganics (mg/Kg)
Nitrogen, Ammonia

Site Data/Concentration 2

Minimum Maximum Frequency of
SQL SQL Detection

0 : 0 3 / 3

Arithmetic
Minimum Maximum Mean

23.8 66.6 44.2667

EPC3

44.2667

Notes:
1 Selection of OHM of Concern for this medium is presented in Table 1.
2 Samples included in Site Data set are presented in Attachment 1.

Duplicate samples were averaged with their original samples prior to calculation of summary statistics.
The arithmetic mean represents the arithmetic average of all sample results, with one-half the SQL used as the value
for non-detects.

3 The EPC is the arithmetic mean concentration unless the arithmetic mean concentration exceeds the maximum
detected concentration (MADEP, 1995). For these OHM, the maximum detected concentration is used as the EPC.

EPC = Exposure Point Concentration
OHM = Oil or Hazardous Material
SQL = Sample Quantitation Limit
MADEP (1995): Guidance for Disposal Site Risk Characterization - In Support of the Massachusetts Contingency Plan

(WSC/ORS-95-141, July).
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TABLE 21
SURFACE SOIL EXPOSURE POINT CONCENTRATIONS - AREA WITHOUT BUILDINGS (EXCLUDING HOT

SPOTS AND SULFATE LANDFILL)

Olin Corporation
Wilmington, MA Facility

OHM of Concern 1

VOCs (mg/Kg)
1,1,1 -Trichloroethane
1 , 1 -Dichloroethene
Acetone
Methylene Chloride
Toluene

SVOCs (mg/Kg)
Acenaphthylene
Anthracene
Benzo(a)Anthracene
Benzo(a)Pyrene
Benzo(b)Fluoranthene
Benzo(k)Fluoranthene
Benzoic Acid
Chrysene
Di:n-butylphthalate
Oiethylphthalate
Fluoranthene
Indeno (1 ,2,3-cd)Pyrene
N-Nitrosodiphenylamine
Phenanthrene
Pyrene
bis(2-EthylHexyl)phthalate

Pesticides/PCBs (mg/Kg)
4,4'-DDD
4,4'-DDE
4,4'-DDT

Site Data/Concentration 2

Minimum Maximum Frequency of
SQL SQL Detection

0.005 0.01 8 / 1 6
0.005 0.01 1 / 1 6
0.012 0.024 11 /16
0.005 0.041 6 / 1 6
0.005 0.01 2 / 1 6

0.39 1.1 2/6
0.39 1.1 1/6
0.39 1 2/6
0.39 1 2/6
0.39 1 2/6
0.39 1 2/6

1.9 5.3 3/6
0.39 1 2/6

1 1.1 4/6
0.58 1.1 3/6
0.39 1 3/6
0.39 1 1/6
0.39 1.1 1/6
0.39 1 3/6
0.39 1 3/6

0 0 6 / 6

0.0038 0.053 3 / 7
0.0038 0.053 3 / 7
0.0038 0.053 4 / 7

Arithmetic
Minimum Maximum Mean

0.005 0.23 0.0237
0.018 0.018 0.0043
0.005 0.036 0.0153
0.002 0.008 0.0052
0.003 0.004 0.0034

0.008 0.045 0.2213
0.005 0.005 0.2967
0.012 0.099 0.2227
0.011 0.059 0.2158
0.013 0.18 0.2363
0.012 0.065 0.217
0.24 0.79 1.065

0.016 0.17 0.2352
0.013 0.065 0.1958
0.013 0.044 0.235
0.011 0.25 0.212
0.064 0.064 0.2557

0.3 0.3 0.3033
0.012 0.16 0.196
0.013 0.16 0.1963
0.13 5.2 1.515

0.0001 0.0005 0.0087
0.0016 0.0026 0.0095
0.0014 0.014 0.0104

EPC3

0.0237
0.0043
0.0153
0.0052
0.0034

0.045
0.005
0.099
0.059
0.18

0.065
0.79
0.17
0.065
0.044
0.212
0.064
0.3

0.16
0.16
1.515

0.0005
0.0026
0.0104
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TABLE 21
SURFACE SOIL EXPOSURE POINT CONCENTRATIONS - AREA WITHOUT BUILDINGS (EXCLUDING HOT

SPOTS AND SULFATE LANDFILL)

Olin Corporation
Wilmington, MA Facility

OHM of Concern 1

Aldrin
Alpha-Chlordane
Dieldrin
Endosulfan 1
Endrin
Endrin Ketone
Gamma-BHC (Lindane)
Gamma-Chlordane
Heptachlor Epoxide

Metals (mg/Kg)
Aluminum
Arsenic
Barium
Calcium
Chromium
Cobalt
Iron
Lead
Manganese
Mercury
Nickel
Selenium
Sodium
Thallium
Vanadium
Zinc

Site Data/Concentration 2

Minimum Maximum Frequency of
SQL SQL Detection
0.002 0.026 2 / 7
0.002 0.26 1 / 7

0.0038 0.038 2 / 7
0.002 0.026 1 / 7

0.0038 0.053 1 / 7
0.0038 0.053 1 / 7
0.002 0.026 2 / 7
0.002 0.26 1 / 7
0.002 0.026 1 / 7

0 0 6 / 6
0 0 6 / 6
0 0 6 / 6
0 0 6 / 6
0 0 7 / 7

0.24 0.24 5 / 6
0 0 6 / 6
0 0 6 / 6
0 0 6 / 6

0.11 0.18 2/6
0 0 6 / 6

0.5 1.4 1/6
0 0 6 / 6

0.52 2.2 2/6
0 0 6 / 6
0 0 6 / 6

Arithmetic
Minimum Maximum Mean

0.0019 0.003 0.0044
0.0003 0.0003 0.0336
0.0009 0.001 0.0073
0.0021 0.0021 0.0049
0.0072 0.0072 0.0089
0.0014 0.0014 0.0095
0.0052 0.14 0.0245
0.0052 0.0052 0.0343
0.0004 0.0004 0.0047

2250 8000 4826.667
1.2 24 8.0333
5.3 25 13.9167

85.7 1200 627.1833
3.5 320 63.6286

0.43 9.9 2.5417
2090 1 6000 6990

2 210 52.7667
3.7 530 109.15

0.11 0.12 0.0842
1.5 7.6 4.1

0.91 0.91 0.5175
34 120 62.1

0.8 1.4 0.885
4.3 34 14.8333
5.1 72 22.5167

EPC3

0.003
0.0003
0.001
0.0021
0.0072
0.0014
0.0245
0.0052
0.0004

4826.67
8.0333
13.9167
627.183
63.6286
2.5417
6990

52.7667
109.15
0.0842

4.1
0.5175

62.1
0.885

14.8333
22.5167
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TABLE 21
SURFACE SOIL EXPOSURE POINT CONCENTRATIONS - AREA WITHOUT BUILDINGS (EXCLUDING HOT

SPOTS AND SULFATE LANDFILL)

Olin Corporation
Wilmington, MA Facility

OHM of Concern 1

Inorganics (mg/Kg)
Chloride
Nitrogen, Ammonia
Sulfate as S04

Site Data/Concentration 2

Minimum Maximum Frequency of
SQL SQL Detection

0 : 0 2 / 2
0 : 0 5 / 5
0 : 0 5 / 5

Arithmetic
Minimum Maximum Mean

49 56 52.5
27 168 99
83 19400 4048.6

EPC3

52.5
99

4048.6

Notes:
1 Selection of OHM of Concern for this medium is presented in Table 1.
2 Samples included in Site Data set are presented in Attachment 1.

Duplicate samples were averaged with their original samples prior to calculation of summary statistics.
The arithmetic mean represents the arithmetic average of all sample results, with one-half the SQL used as the value
for non-detects.

3 The EPC is the arithmetic mean concentration unless the arithmetic mean concentration exceeds the maximum
detected concentration (MADEP, 1995). For these OHM, the maximum detected concentration is used as the EPC.

EPC = Exposure Point Concentration
OHM = Oil or Hazardous Material
SQL = Sample Quantitation Limit
MADEP (1995): Guidance for Disposal Site Risk Characterization - In Support of the Massachusetts Contingency Plan

(WSC/ORS-95-141, July).
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TABLE 22

SURFACE SOIL EXPOSURE POINT CONCENTRATIONS - SULFATE LANDFILL

Olin Corporation
Wilmington, MA Facility

OHM of Concern 1

VOCs (mg/Kg)
Toluene

SVOCs (mg/Kg)
Benzo(a)Anthracene
Benzo(a)Pyrene
Benzo(b)Pluoranthene
Benzo(g,h,i)Perylene
Benzo(k) Fluoranthene
Chrysene
Di-n-butylphthalate
Fluoranthene
Indeno (1,2,3-cd)Pyrene
Phenanthrene
Pyrene
bis(2-EthylHexyl)phthalate

Metals (mg/Kg)
Aluminum
Arsenic
Barium
Calcium
Chromium
Cobalt
Iron
Lead
Manganese
Nickel
Selenium
Sodium
Thallium

Site Data/Concentration 2

Minimum Maximum Frequency of

SQL SQL Detection

0 0 1 / 1

0 0 1 / 1
0 0 1 / 1
0 0 1 / 1
0 0 1 / 1
0 0 / 1
0 0 / 1
0 0 / 1
0 0 / 1
0 0 / 1
0 0 / 1
0 0 1 / 1
0 0 1 / 1

0 0 1 / 1
0 0 1 / 1
0 0 1 / 1
0 0 1 / 1
0 0 1 / 1
0 0 1 / 1
0 0 1 / 1
0 0 1 / 1
0 0 1 / 1
0 0 1 / 1
0 0 1 / 1
0 0 1 / 1
0 0 1 / 1

Arithmetic

Minimum Maximum Mean

0.003 0.003 0.003

0.038 0.038 0.038
0.046 0.046 0.046

0.0665 0.0665 0.0665
0.029 0.029 0.2645
0.018 0.018 0.259

0.0445 0.0445 0.0445
0.017 0.017 0.181

0.0825 0.0825 0.0825
0.047 0.047 0.047
0.042 0.042 0.042
0.063 0.063 0.063
0.083 0.083 0.083

9750 9750 4826.667
12 12 8.0333
28 28 13.9167

1350 1350 627.1833
17.5 17.5 63.6286
3.7 3.7 2.5417

10000 10000 6990
28.5 28.5 52.7667
140 140 109.15
10 10 4.1

0.66 0.66 0.5175
37 37 62.1

0.66 0.66 0.885

EPC 3

0.003

0.038
0.046

0.0665
0.029
0.018

0.0445
0.017

0.0825
0.047
0.042
0.063
0.083

4826.67
8.0333
13.9167
627.183

17.5
2.5417
6990
28.5

109.15
4.1

0.5175
37

0.66
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TABLE 22
SURFACE SOIL EXPOSURE POINT CONCENTRATIONS - SULFATE LANDFILL

Olin Corporation
Wilmington, MA Facility

OHM of Concern 1

Vanadium
Zinc

Inorganics (mg/Kg)
Chloride
Nitrogen, Ammonia
Sulfate as S04

Site Data/Concentration 2

Minimum Maximum Frequency of

SQL SQL Detection
0 : 0 1 / 1
0 : 0 1 / 1

0 : 0 1 / 1
0 : 0 1 / 1
0 : 0 1 / 1

Arithmetic

Minimum Maximum Mean
17.5 17.5 14.8333

38 38 22.5167

61.5 61.5 61.5
17 17 17

30.5 30.5 30.5

EPC3

14.8333
22.5167

61.5
17

30.5

Notes:
1 Selection of OHM of Concern for this medium is presented in Table 1.
2 Samples included in Site Data set are presented in Attachment 1.

Duplicate samples were averaged with their original samples prior to calculation of summary statistics.
The arithmetic mean represents the arithmetic average of all sample results, with one-half the SQL used as the value
for non-detects.

3 The EPC is the arithmetic mean concentration unless the arithmetic mean concentration exceeds the maximum
detected concentration (MADEP, 1995). For these OHM, the maximum detected concentration is used as the EPC.

EPC = Exposure Point Concentration
OHM - Oil or Hazardous Material
SQL = Sample Quantitation Limit
MADEP (1995): Guidance for Disposal Site Risk Characterization - In Support of the Massachusetts Contingency Plan

(WSC/ORS-95-141, July).
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TABLE 23
SURFACE SOIL EXPOSURE POINT CONCENTRATIONS - SWMU 27 HOT SPOT

Olin Corporation
Wilmington, MA Facility

OHM of Concern 1

VOCs (mg/Kg)
Acetone
Methylene Chloride
Tetrachloroethene (PCE)
Toluene

SVOCs (mg/Kg)
Anthracene
Benzo(a)Anthracene
Benzo(b)Fluoranthene
Benzo(k)Fluoranthene
Benzoic Acid
Butylbenzylphthalate
Chrysene
Di-n-butylphthalate
Di-n-octylphthalate
Diethylphthalate
Fluoranthene
N-Nitrosodiphenylamine
Phenanthrene
Pyrene
bis(2-EthylHexyl)phthalate

Pesticides/PCBs (mg/Kg)
4,4'-DDE
4.4'-DDT
Alpha-BHC
Alpha-Chlordane
Dieldrin
Endosulfan II

Site Data/Concentration 2

Minimum Maximum Frequency of

SQL SQL Detection

0 0 1 / 1
0 0 1 / 1
0 0 1 / 1
0 0 1 / 1

0.52 2.5 1/3
0.52 2.5 1/3
0.52 2.5 1/3
0.52 2.5 1/3

12 12 2/3
0.4 0.52 1 / 3

0.52 2.5 1/3
0 0 3 / 3

0.4 0.52 1 / 3
2.5 2.5 2/3
2.5 2.5 2/3

0.52 0.52 2 / 3
0.52 2.5 1/3

2.5 2.5 2/3
0 0 3 / 3

0.04 0.04 2 / 3
0.04 0.04 2 / 3

0.002 0.0027 1 / 3
0.0027 0.2 1/3
0.004 0.04 1 / 3
0.004 0.0052 1 / 3

Arithmetic
Minimum Maximum Mean

0.093 0.093 0.093
0.047 0.047 0.047
0.073 0.073 0.073
0.015 0.015 0.015

0.002 0.002 0.504
0.008 0.008 0.506
0.01 0.01 0.5067

0.006 0.006 0.5053
0.039 0.1 2.0463

2.6 2.6 1.02
0.012 0.012 0.5073
0.02 10 3.3567

4.7 4.7 1.72
0.01 0.033 0.431

0.008 0.015 0.4243
0.075 32 10.7783
0.011 0.011 0.507
0.011 0.015 0.4253
0.47 5500 1833.81

0.002 0.0026 0.0082
0.0023 0.015 0.0124

0.22 0.22 0.0741
0.0002 0.0002 0.0339
0.0008 0.0008 0.0076
0.092 0.092 0.0322

EPC3

0.093
0.047
0.073
0.015

0.002
0.008
0.01
0.006
0.1
1.02

0.012
3.3567

1.72
0.033
0.015

10.7783
0.011
0.015

1833.81
0

0.0026
0.0124
0.0741
0.0002
0.0008
0.0322
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TABLE 23
SURFACE SOIL EXPOSURE POINT CONCENTRATIONS - SWMU 27 HOT SPOT

Olin Corporation
Wilmington, MA Facility

OHM of Concern 1

Gamma-BHC (Lindane)
Gamma-Chlordane
Heptachlor Epoxide

Metals (mg/Kg)
Aluminum
Antimony
Arsenic
Barium
Calcium
Chromium
Cobalt
Iron
Lead
Manganese
Mercury
Nickel
Sodium
Vanadium
Zinc

Site Data/Concentration 2

Minimum Maximum Frequency of

SQL SQL Detection
0.002 0.04 1 / 3

0.0027 0.02 1 / 3
0.002 0.02 1 / 3

0 0 3 / 3
1.1 1.1 2/3
1.6 1.6 2/3

0 0 3 / 3
0 0 3 / 3
0 0 3 / 3
0 0 3 / 3
0 0 3 / 3
0 0 3 / 3
0 0 3 / 3

0.12 0.14 1 / 3
0 0 3 / 3
0 0 3 / 3
0 0 3 / 3
0 0 3 / 3

Arithmetic

Minimum Maximum Mean
0.0001 0.0001 0.007
0.0003 0.0003 0.0039
0.0001 0.0001 0.0037

2030 8340 5190
1.2 76 25.9167
4.3 7.5 4.2

11.5 21 14.8
61.1 388 229.7

3 4500 1661
0.46 1.7 1.2867
2310 6800 4870

8.2 76.3 33.5
1.7 43 21.5667
2.8 2.8 0.9767

4 6.1 5.3
32 90.6 59.9
14 15.5 14.6667

14.9 42 25.2

EPC3

0.0001
0.0003
0.0001

5190
25.9167

4.2
14.8

229.7
1661

1.2867
4870
33.5

21.5667
0.9767

5.3
59.9

14.6667
25.2
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TABLE 23
SURFACE SOIL EXPOSURE POINT CONCENTRATIONS - SWMU 27 HOT SPOT

Olin Corporation
Wilmington, MA Facility

OHM of Concern 1

Inorganics (mg/Kg)
Nitrogen, Ammonia
Sulfate as S04

Site Data/Concentration 2

Minimum Maximum Frequency of

SQL SQL Detection

0 : 0 1 / 1
0 : 0 1 / 1

Arithmetic

Minimum Maximum Mean

670 670 670
82 82 82

EPC3

670
82

Notes:
1 Selection of OHM of Concern for this medium is presented in Table 1.
2 Samples included in Site Data set are presented in Attachment 1.

Duplicate samples were averaged with their original samples prior to calculation of summary statistics.
The arithmetic mean represents the arithmetic average of all sample results, with one-half the SQL used as the value
for non-detects.

3 The EPC is the arithmetic mean concentration unless the arithmetic mean concentration exceeds the maximum
detected concentration (MADEP, 1995). For these OHM, the maximum detected concentration is used as the EPC.

EPC = Exposure Point Concentration
OHM - Oil or Hazardous Material
SQL = Sample Quantisation Limit
MADEP (1995): Guidance for Disposal Site Risk Characterization - In Support of the Massachusetts Contingency Plan

(WSC/ORS-95-141, July).
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TABLE 24

SURFACE SOIL EXPOSURE POINT CONCENTRATIONS - SWMU 30 HOT SPOT

Olin Corporation
Wilmington, MA Facility

OHM of Concern 1

VOCs (mg/Kg)
Toluene

SVOCs (mg/Kg)
Di-n-butylphthalate
N-Nitrosodiphenylamine
bis(2-EthylHexyl)phthalate

Pesticides/PCBs (mg/Kg)
4,4'-DDT
Alpha-BHC
Endosulfan II

Metals (mg/Kg)
Aluminum
Antimony
Arsenic
Barium
Calcium
Chromium
Cobalt
Cyanide
Iron
Lead
Manganese
Mercury
Nickel
Selenium
Sodium
Vanadium
Zinc

Site Data/Concentration 2

Minimum Maximum Frequency of

SQL SQL Detection

0 0 1 / 1

0 0 1 / 1
0 0 1 / 1
0 0 1 / 1

0.065 0.065 1 / 2
0.027 0.027 1 / 2
0.065 0.065 1 / 2

0 0 2 / 2
1.3 1.3 1/2

0 0 2 / 2
0 0 2 / 2
0 0 2 / 2
0 0 2 / 2
0 0 2 / 2
0 0 1 / 1
0 0 2 / 2
0 0 2 / 2
0 0 2 / 2
0 0 2 / 2
0 0 2 / 2
0 0 2 / 2
0 0 2 / 2
0 0 2 / 2
0 0 2 / 2

Arithmetic

Minimum Maximum Mean

0.013 0.013 0.013

0.4 0.4 0.4
2.8 2.8 2.8
200 200 200

1.7 1.7 0.8663
0.0058 0.0058 0.0097

0.34 0.34 0.1863

3080 7300 5190
54 54 27.325

4.4 13 8.7
17.7 47 32.35
258 650 454
200 3600 1 900

1 4.4 2.7
7.5 7.5 7.5

3240 17000 10120
24.2 38 31.1

9.3 52 30.65
0.15 3.2 1.675

5.1 9.7 7.4
0.51 1.5 1.005
197 360 278.5
9.8 24 16.9
8.3 32 20.15

EPC3

0.013

0.4
2.8
200

0.8663
0.0058
0.1863

5190
27.325

8.7
32.35
454
1900
2.7
7.5

10120
31.1

30.65
1.675
7.4

1.005
278.5
16.9

20.15
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TABLE 24
SURFACE SOIL EXPOSURE POINT CONCENTRATIONS - SWMU 30 HOT SPOT

Olin Corporation
Wilmington, MA Facility

OHM of Concern 1

Inorganics (mg/Kg)
Chloride
Nitrogen, Ammonia
Sulfate as S04

Site Data/Concentration 2

Minimum Maximum Frequency of

SQL SQL Detection

0 0 1 / 1
0 0 1 / 1
0 0 1 / 1

Arithmetic
Minimum Maximum Mean

250 250 250
400 400 400

1 200 1 200 1 200

EPC3

250
400
1200

Notes:
1 Selection of OHM of Concern for this medium is presented in Table 1.
2 Samples included in Site Data set are presented in Attachment 1.

Duplicate samples were averaged with their original samples prior to calculation of summary statistics.
The arithmetic mean represents the arithmetic average of all sample results, with one-half the SQL used as the value
for non-detects.

3 The EPC is the arithmetic mean concentration unless the arithmetic mean concentration exceeds the maximum
detected concentration (MADEP, 1995). For these OHM, the maximum detected concentration is used as the EPC.

EPC - Exposure Point Concentration
OHM = Oil or Hazardous Material
SQL - Sample Quantitation Limit
MADEP (1995): Guidance for Disposal Site Risk Characterization - In Support of the Massachusetts Contingency Plan

(WSC/ORS-95-141, July).
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TABLE 25
SURFACE SOIL EXPOSURE POINT CONCENTRATIONS - SWMU 33 HOT SPOT

Olin Corporation
Wilmington. MA Facility

OHM of Concern 1

VOCs (mg/Kg)
Tetrachloroethene (PCE)
Toluene

SVOCs (mg/Kg)
Anthracene
Di-n-butylphthalate
Diethylphthalate
Fluoranthene
N-Nitrosodiphenylamine
Phenanthrene
Pyrene
bis(2-EthylHexyl)phthalate

Pesticides/PCBs (mg/Kg)
4,4'-DDE
4,4'-DDT
Aldrin
Dieldrin
PCB-1016

Metals (mg/Kg)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt

Site Data/Concentration z

Minimum Maximum Frequency of

SQL SQL Detection

0 0 1 / 1
0 0 1 / 1

2.2 2.2 1/2
0 0 2 / 2

2.2 2.2 1/2
2.2 2.2 1/2
2.2 2.2 1/2
2.2 2.2 1/2
2.3 2.3 1/2

0 0 2 / 2

0.1 0.1 1/2
0.1 0.1 1/2

0.052 0.052 1 / 2
0.1 0.1 1/2

0 0 1 / 1

0 0 2 / 2
1 1 1 / 2
0 0 2 / 2
0 0 2 / 2

0.25 0.25 1 / 2
0.25 0.25 1 / 2

0 0 2 / 2
0 0 2 / 2
0 0 2 / 2

Arithmetic

Minimum Maximum Mean

0.001 0.001 0.001
0.001 0.001 0.001

0.035 0.035 0.5675
0.074 0.27 0.172
0.085 0.085 0.5925
0.081 0.081 0.5905

0.55 0.55 0.825
0.14 0.14 0.62

0.085 0.085 0.6175
20 34 27

0.0037 0.0037 0.0269
0.0016 0.0016 0.0258
0.0001 0.0001 0.0131
0.0006 0.0006 0.0253

0.98 0.98 0.98

9290 59000 34145
79 79 39.75

4.7 18 11.35
5.4 21 13.2

4 4 2.0625
5.8 5.8 2.9625

77.4 1400 738.7
6.1 5000 2503.05
0.8 45 22.9

EPC3

0.001
0.001

0.035
0.172
0.085
0.081
0.55
0.14
0.085

27

0.0037
0.0016
0.0001
0.0006

0.98

34145
39.75
11.35
13.2

2.0625
2.9625
738.7

2503.05
22.9
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TABLE 25
SURFACE SOIL EXPOSURE POINT CONCENTRATIONS - SWMU 33 HOT SPOT

Olin Corporation
Wilmington, MA Facility

OHM of Concern '
Cyanide
Iron
Lead
Manganese
Mercury
Nickel
Sodium
Vanadium
Zinc

Inorganics (mg/Kg)
Chloride
Nitrogen, Ammonia
Sulfate as S04

Site Data/Concentration z

Minimum Maximum Frequency of

SQL SQL Detection
0 0 1 / 1
0 0 2 / 2
0 0 2 / 2
0 0 2 / 2

0.1 0.1 1/2
0 0 2 / 2
0 0 2 / 2
0 0 2 / 2
0 0 2 / 2

0 0 1 / 1
0 0 1 / 1
0 0 1 / 1

Arithmetic

Minimum Maximum Mean
5.2 5.2 5.2

6420 100000 53210
7.5 62 34.75
9.4 140 74.7
0.4 0.4 0.225
2.5 67 34.75

49.9 680 364.95
11 37 24

5.6 180 92.8

560 560 560
300 300 300

2400 2400 2400

EPC3

5.2
53210
34.75
74.7

0.225
34.75

364.95
24

92.8

560
300
2400

Notes:
1 Selection of OHM of Concern for this medium is presented in Table 1.
2 Samples included in Site Data set are presented in Attachment 1.

Duplicate samples were averaged with their original samples prior to calculation of summary statistics.
The arithmetic mean represents the arithmetic average of all sample results, with one-half the SQL used as the value
for non-detects.

3 The EPC is the arithmetic mean concentration unless the arithmetic mean concentration exceeds the maximum
detected concentration (MADEP, 1995). For these OHM, the maximum detected concentration is used as the EPC.

EPC = Exposure Point Concentration
OHM - Oil or Hazardous Material
SQL - Sample Quantitation Limit
MADEP (1995): Guidance for Disposal Site Risk Characterization - In Support of the Massachusetts Contingency Plan

(WSC/ORS-95-141, July).
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TABLE 26

SURFACE SOIL EXPOSURE POINT CONCENTRATIONS - AREA WITH BUILDINGS (EXCLUDING HOT SPOTS)

Olin Corporation
Wilmington, MA Facility

OHM of Concern 1

VOCs (mg/Kg)
Tetrachloroethene (PCE)
Toluene

SVOCs (mg/Kg)
2-Methylnaphthalene
Acenaphthylene
Anthracene
Benzo(a)Anthracene
Benzo(a)Pyrene
Benzo(b)Fluoranthene
Benzo(g,h,i)Perylene
Benzo(k) Fluoranthene
Butylbenzylphthalate
Chrysene
Qi-n-butylphthalate
Di-n-octylphthalate
Dibenzo(a,h)Anthracene
Diethylphthalate
Fluoranthene
Indeno (1,2,3-cd)Pyrene
N-Nitrosodiphenylamine
Naphthalene
Phenanthrene
Phenol
Pyrene
bis(2-EthylHexyl)phthalate

Site Data/Concentration 2

Minimum Maximum Frequency of

SQL SQL Detection

0.005 0.0055 1 / 7
0.005 0.007 2 / 7

0.33 0.99 2 / 7
0.33 0.92 2 / 7
0.33 0.92 2 / 7
0.33 0.33 6 / 7

0 0 7 / 7
0 0 7 / 7

0.33 0.92 2 / 7
0.33 0.69 5 / 7
0.33 0.92 3 / 7

0 0 7 / 7
0.33 0.92 5 / 7
0.33 0.99 2 / 7
0.33 0.99 1 / 7
0.33 0.99 1 / 7

0 0 7 / 7
0.33 0.33 6 / 7
0.33 0.92 2 / 7
0.33 0.99 2 / 7

0 0 7 / 7
0.33 0.92 2 / 7

0 0 7 / 7
0 0 7 / 7

Arithmetic
Minimum Maximum Mean

0.001 0.001 0.0024
0.002 0.003 0.0027

0.067 0.075 0.2767
0.033 0.057 0.2529
0.044 0.069 0.2561
0.029 0.36 0.1434

0.03 0.24 0.1074
0.039 0.56 0.1894
0.041 0.12 0.2651
0.024 0.15 0.125
0.035 0.13 0.2251
0.053 0.64 0.2213
0.014 0.036 0.1089
0.02 0.053 0.274

0.074 0.074 0.3213
0.033 0.033 0.3176
0.072 0.94 0.3024
0.035 0.2 0.1016
0.059 0.48 0.3191
0.049 0.066 0.2729
0.031 0.68 0.2106
0.047 0.069 0.2587
0.056 0.66 0.2327

0.13 2.2 1.06

EPC3

0.001
0.0027

0.075
0.057
0.069
0.1434
0.1074
0.1894

0.12
0.125
0.13

0.2213
0.036
0.053
0.074
0.033

0.3024
0.1016
0.3191
0.066

0.2106
0.069
0.2327

1.06
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TABLE 26

SURFACE SOIL EXPOSURE POINT CONCENTRATIONS - AREA WITH BUILDINGS (EXCLUDING HOT SPOTS)

Olin Corporation
Wilmington, MA Facility

OHM of Concern 1

Pesticides/PCBs (mg/Kg)
4,4'-DDD
4,4'-DDE
4,4'-DDT

Metals (mg/Kg)
Aluminum
Arsenic
Barium
Cadmium
Calcium
Chromium
Cobalt
Iron
Lead
Manganese
Mercury
Nickel
Selenium
Sodium
Thallium
Vanadium
Zinc

Site Data/Concentration 2

Minimum Maximum Frequency of

SQL SQL Detection

0.021 0.048 1 / 6
0.021 0.048 1 / 6
0.021 0.045 2 / 6

0 0 7 / 7
0 0 7 / 7
0 0 7 / 7
1 1 1 / 7
0 0 7 / 7
0 0 7 / 7

1.5 1.5 6/7
0 0 7 / 7

10 10 6/7
0 0 7 / 7

0.1 0.1 3/7
0 0 7 / 7

0.5 1.8 2/7
0 0 7 / 7

0.5 0.93 1 / 7
0 0 7 / 7
0 0 7 / 7

Arithmetic
Minimum Maximum Mean

0.039 0.039 0.0218
0.049 0.049 0.0234
0.061 0.68 0.1348

4300 9000 5642.857
6.8 19 10.7571
14 42 26.8571

1.3 1.3 0.6143
670 5200 1668.571
8.8 85 28.2571
1.8 6.9 2.9929

6600 16000 8528.571
17 100 49.2857
40 210 90.5714

0.01 0.15 0.0714
4.7 18 9.7571

0.93 1.6 0.645
33 80 49.2857

0.63 0.63 0.3721
16 24 20
21 150 56.7143

EPC3

0.0218
0.0234
0.1348

5642.86
10.7571
26.8571
0.6143
1668.57
28.2571
2.9929

8528.57
49.2857
90.5714
0.0714
9.7571
0.645

49.2857
0.3721

20
56.7143
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TABLE 26

SURFACE SOIL EXPOSURE POINT CONCENTRATIONS - AREA WITH BUILDINGS (EXCLUDING HOT SPOTS)

Olin Corporation
Wilmington, MA Facility

OHM of Concern 1

Inorganics (mg/Kg)
Chloride
Nitrogen, Ammonia
Sulfate as S04

Site Data/Concentration z

Minimum Maximum Frequency of
SQL SQL Detection

40 : 40 1/7
0 : 0 6 / 7

40 : 40 6/7

Arithmetic
Minimum Maximum Mean

68 68 26.8571
14 39 19.7143

4.2 50 17.6857

EPC3

26.8571
19.7143
17.6857

Notes:
1 Selection of OHM of Concern for this medium is presented in Table 1.
2 Samples included in Site Data set are presented in Attachment 1.

Duplicate samples were averaged with their original samples prior to calculation of summary statistics.
The arithmetic mean represents the arithmetic average of all sample results, with one-half the SQL used as the value
for non-detects.

3 The EPC is the arithmetic mean concentration unless the arithmetic mean concentration exceeds the maximum
detected concentration (MADEP, 1995). For these OHM, the maximum detected concentration is used as the EPC.

EPC = Exposure Point Concentration
OHM. = Oil or Hazardous Material
SQL = Sample Quantitation Limit
MADEP (1995): Guidance for Disposal Site Risk Characterization - In Support of the Massachusetts Contingency Plan

(WSC/ORS-95-141, July).
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TABLE 27

SUMMARY SURFACE SOIL EXPOSURE POINT CONCENTRATIONS - CURRENT AND FUTURE LAND USE1

Ofci Coiporation

Wimingtan. MA Fxtfty

OHM of Concern 2

VOC. (mg/Kgl
1,1,1-Trichlofo.thane

1,1-Dichloro*th*rM
2,4,4-Trim«thyl-1 -p.nt.ne

2-Butanone IMEK)

Acetone

Methylene Chloride
T*UKhloro«th*n* IPCE)

Toluerw
SVOCs(mgACg)

2-Methylnaphthalene
2-Methylphenol |o-&.«ol)

Acenaphthene

Aeenaphthylena
Anthracene
BenzolalAnthracene

BenzolalPyrene
Benzo(b)Fluoranthane
Benio(g.h,i)Perylene
BenzollOFIuoranthena

Benzok Acid
But yfc.ru ylphthalat.

ChryMnt
Dhft-butytphthalata

DMVoctylphthalata

Dibenzofuran

Diethylphthalate
Huoranthene

Fkjoran*
Inde no (1.2,3- cdlPyT.n.

N-Nitroaodiphenyl«nine
Naphtha).™

Phenanthrene
Ph.no!

Pyrene
bia<2-EthylHexyl)phthalate

Po*tlcid«x/PCBs (mg/Kg)

4,4'-OOO
4.4'-DOE

4.4'-DOT
Aldrin
Alphe-BHC

EPC. for EWOM* Point* 3

EP EP EP EP

9 6 3 2

O
0
0
0
0

0
O.OO1

0.0027

0.076
0

0

0.057
O.O09
0.1434

0.1074

0.1894

0.12
0.125

0

0.13

O.2213
0.030

0.053
0

0.033
0.3024

0

0.1010

0.3191
O.O80

0.2100

0.009
0.2327

1.00

O.O218
0.0234
0.1340

0
0

0
0

0
0

0.093

0.047

0.073
0.016

0

0

0
0

O.OOZ

O.OO8

O

0.01
0

o.ooa
0.1

1.02
0.012
3.3507

1.72
O

O.033

O.O15
0

0
10.7783

O

0.011
0

O.O15

1833.81

0
0.0028
0.0124

0
0.0741

0.0080
0

0
O.OO4

0.0212
0.002

0

0.001

0
0
0

0.027

0.022
0.07

0

0.107
0

0.0925

0.090
0.029
0.088

0.3512

O.022
0.018

O.0245
0.183
0.02

O

70.1037

0.013
0.128

0
0.161

1.873

O.OOO7
O.O01

O.OO67

0
0

O.OO7

0

0

0

0.012
0

0
9E-O4

0

0
0

O

0
0

0

0
0

0
0

0
0

0.165
0
0
0

O.O46
0
0

2.75
0

0

0
0

3.3

O.O03

O.O02
0.005
9E-O4
O.O03

Ar.a without buiklinoi

EP EP EP EP

4 1 7 8

Fnotkm of Site Area 6 :

0.024

O.O04

0
O

0.016
O.OOS

0
0.003

0

0

0
0.045

0.005

0.099

0.059
0.18

0

O.OOS

0.79
0

0.17
0.085

0

0
O.044

O.212
0

0.004

0.3

0

0.10

O

O.10

1.615

5E-04
O.O03

0.01

0.003
0

0.0007
0

O.OO43
O.OO4

0.0208
0.0054

0

O.O033

27.04$

0.049
8.4841

20.307

14.115

7.0101
5.1261

2.4627

1.7007
3.4991

1.8

0.8
7.4942

1.4

0.17
2.240

0.053
19.82

20.866

1.4996
1

26.800

50.191
2.4

10.179
10.23

O.OO43

O.O037

O.O082
O.OO1

O.O011

0

0

0
0

0

0

0
O.O13

0

0
0

0

0
0

0

0

0
0
0
O

0

0.4

O
0
O
O

0

0

2.8
0

0

0

0

200

0

0
0.8063

0
O.OO58

O

0

0
0
0

0

0.001
0.001

0

0
0

0
0.035

0

0

0
0
O

0

0
0

0.172

0

0
0.086

O.OB1

O

0
0.66

0

0.14

0
O.OOS

27

0
O.OO4
O.OO2

1E-O4

0

Area-Woonted EPC. for Ewoeure Poait.4

Are, with building.

EP EP EP EP

9 6 3 2

0.9E 0.028 0.0094 0.013

0
0
0
O
0
0

0.00095

0.00267

0.07125
0
0

0.06415

0.06555

0.13023
0.10203

0.17993
0.114

0.11875

0
0.1235

0.21024

O.0342

O.O5O35
O

0.03135
O.20728

O

O.O9062

0.30316

0.0027

0.20007

0.00555

0.22107
1.007

0.02O71

0.02223
0.128O6

0
0

0
0

0
0

0.0026

O.O0132
O.O0204

O.OO042

0

0

O

0
5.6E-O5

O.OOO22

0
0.00028

0
0.00017
0.0028

0.02856
O.OOO34

0.09399
O.04816

0
O.OO092

O.OO042
0

0
0.30179

0

0.00031
0

O.OO042

61.3407

0
7.3E-05

O.OO035

0
O.OO207

8.2E-05
O

0
3.76E-O5

O.OO0199

1.88E-05

0
9.4E-O6

0
0

0
0.000254

0.000207

O.O00658

0
0.001008

0
O.OOO87

O.OOO9O2
O.OO0273
0.000827
0.003301

O.OO0207

O.OO015

O.OOO23
0.001532
0.000188

0

O.0S0975

0.000122
0.001203

O

O.O01513

0.017000

8.68E-O8
9.4E-O8

8.3E-05
0
0

8.8E-OS
0
0

0

O.OO016

0

0
1.2E-O5

0
0
0

0

0

0

0

0
0

0
O
0

0
O.OO215

0

0
0

O.OOO59

0
O

0.03575

0

0

O

0
0.0429

3.4E-O5
2.5E-05

6.2E-OS
1.2E-06

4.3E-OS

Ar.a without building.

EP EP EP EP

4 1 7 8

0.6 0.325 0.042 0.042

O.0142
0.0026

0
0

0.0092
O.OO31

0

O.O02

0
0

0

0.027
0.003

O.O594

O.0354

0.108
0

0.039
0.474

0

0.102
O.039

0
0

0.0264

0.1272
0

0.03B4

0.18

0

O.O96

0

O.096
0.909

0.0003
O.OO16

O.O082

0.0018
0

O.OO218

0
0.0014

O.O013

0.00876

0.00176

0
O.O0107

6.78972
0.01593

2.75733
6.61918

4.58747

2.28023
1.80083
0.79713

0.57223

1.13721
O.S05

0.20
2.43502

0.456

0.0552$
0.7299$

O.O1723
0.44157
0.77784
0.48734

0.325

6.73132

18.3121
0.78

6.25827

3.32462

O.O014

O.O012

0.00267
0.00033
O.O0036

0
0

0

0

0
0

0

O.OO055

0
0
0

0

0
O

O

0

0
0
0

0
0

0.0168

0
0

0
0

0

0
0.1176

0
0

0

0
8.4

0

0
0.03638

0
O.OOO24

0
0

0
0

0

O

4.2E-OS
4.2E-OS

0

0

0
0

O.O0147

0

O

0
0
0

0

0

0
0.00722

0
0

0.00357
O.O034

0

0
0.0231

0
0.00588

0

O.O0357
1.134

0
O.OOO1B

6.7E-05

4.2E-O6
0

EPC EPC

Area with ATM without

Buadnga « Buednga <

0.62

0.000 15044
0

0

' 0.0000378

O.O0295928
0.0013348

0.002994

O.OO30061

0.07125
0
0

0.0544038

0.0658126

0.137112
O.1O203

0.1812158
0.114

0.1197875

O.O037024
0.1523326

0.2113982
0.13383388

0.0987160

O.O001504
0.0325O43

0.2898172
O.OO0188

0.09852

1.29986218

0.0828222

0.2015812

0.08555
0.2229984

52.4141802

0.02075038
0.0223369

0.12853258
O.OOOO117
0.0021177

0.38

0.0163979
O.O0258

0.0013975
O.O013

0.01594
O.OO4875

O.OOOO42
0.0037O05

8.7897225
0.015925

2.7573325

6.6481775
4.5919425

2.3396325

1.7O20325
0.9061275
0.5722276
1.1762076

1.059

0.26

2.537615
0.51 8024

0.05525
0.72995

0.047195
8.572167

6.7778425
0.5257375

0.8457

6.73132

16.413955
0.78

5.3578425

13.76782

0.0016975
O.O029179
0.045 3588

0.0021292
O.OOO8O1 1

EPC

Total

Site 7

0.0063

0.00098

0.00053

0.00052
0.0079
0.0027

0.0019

0.0033

3.4
0.0061

1.0
2.6
1.8

0.97
0.71
0.46
0.29
0.52
0.40
0.19
1.1

0.28
0.082
0.28

0.038
2.7
2.6

0.26
1.1
3.4
6.4

0.34
2.2

37.7

0.014
0.015
0.097

0.00082
0.0015

EPC

Total
Sit.

(Art«mat<]8

0.0057

0.00098
0.00013

0.00015

0.0060

0.0022
0.0019

0.0030

0.9
0.0015

0.3
0.7
0.5

0.32
0.24
0.23
0.13
0.20
0.24
0.12
0.4

0.15
0.066
0.07

0.033

0.8
0.6

0.12
0.96
0.9
1.7

0.11
0.7

36.8

0.013
0.015
0.096

0.00072
0.0014
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TABLE 27

SUMMARY SURFACE SOIL EXPOSURE POINT CONCENTRATIONS - CURRENT AND FUTURE LAND USE1

OEn Coporatfen
WMngton. MA Fac*y

OHM at Concern *

Alpha-Chtordane

OwMrin
EndotuHanl
EndoauHanll
Endrm
Endrin Ketone
Gamma-BHC (bndane)
Qamma-Chlofdane
Heptaohlor
Heptachlor Epoxide

PCB-1010
Itetels (ma/Kg)

Aluminum
Antimony

Arsenic
Barium
Beryllium
Cadmium

Calcium
Chromium
Cobalt
Cyanide
Iron
Lead

Manganese
Mercury
Nickal •
Swtniufn
Sodium

Thallium
Vanadium
Zinc

Inorgudc* (mo/Kg)
Chlorida
Nitrogen. Ammonia
SuMateasSO4

EPC* for Expoeura Points 3

Araa with buildinoa

EP EP EP EP

9 0 3 2

0
0
0
o
0
0

0

0

0

0
o

5642.86
O

10.7671
26.6671

0
O HI 41V.D1** J

1988.57
28.2871

2.9929
0

8628.67
49.2M7
90.5714
O.0714

9.7S71
0.045

4SJ8S7

0.3721
20

58.7143

284671
19.7143
174*67

0.0002

0.0008
0

0.0322
0

0
O.O001
0.0003

0
0.0001

0

5190

25.9187
4.2

14.8

0
Q

229.7
1881

1.2887
O

4870
33.8

21.5887
0.9787

5.3

O

59.9
0

14.8887
25.2

0
870

M

0.0028
0

0

0
O.OOO4

0
O.OOO4

O.OO12
0

0
O

4O55
1.025

4.O8B7
10.5887
0.2092

444.187
90.3187
1.9833

0

5253.33
37.8187

52.8887
0.105
5.8

0.9S17
99.4887
1.4187
8.1333
35.2887

0

44.2887
0

O.OO4
O.OO4

O.OO5
0

0

0.003
0.004
0.005
9C-04

0.002
0

9230
1.2

20.3

32.75
0.465

1965

32.15
7.8

0

12390
13 .2
230

0.078
20.15
048

152.5
1.8

18.1
50.1

0

70.2
1281

Ana without building!

EP EP EP EP

4 1 7 8

Fraction of 8*. Ana 6 :

3E-O4
0.001

O.O02
0

0.007
0.001
0.015

0.005
0

4C-O4
0

4827
0

8.033
13.92

0

827.2
63.83

2.542
0

8990
52.77

109.2
0.084
4.1

0.516
82.1

0.8*5
14.83
23.82

52.5
99

4049

O.O09
O.OO4

O.OO64

0
0

O.OO31

0.0131
0.0003
0.0004

0.0001
0

3671.3
1.3

6.5313
1O.88

0

9828.6
254.79
1.4O94

0

5596.3
15.2

33.788
O.1496

3.295
0.8581
86425
0.6288
10.325

16.16

110

163.91
7263.2

0
0

O

0.1663
0

0

0

0
0

0

0

5190
27.325

8.7

32.36
0

454

19OO

2.7
7.5

10120

31.1

30.86
1.876

7.4

1405

278.5
0

164
20.15

250

400
1200

0
6E-O4

0
0

0

0
o
0
0

0

0.98

34145
39.76
11.36
13.2

2.063
2.963
738.7
2503

22.9

5.2

63210
34.76
74.7

0.225

34.75
0

366

0

24

92.8

560

300
2400

Area-WeMited EPC« lor Eipoeura Paint**
Ar»a with building*

EP EP EP EP

9 0 3 2

0.9S 0.028 0.0094 0.013
O
O
0
0
0
0
0
0
0
0
0

5380.71
0

10.2192
25.5142

0
0.58369
15*6.14

26.8442
2.84326

O

8102.14
48.6214

86.0426
0.06783
8.29928
0.61278
46.8214
0.3535

19

53.8786

26.6142
18.7288
16.8014

6.6E-O6
2.2E-05

0
O.O009

0

0
2.81-09
8.4E-O6

0

2.8E-O6
0

145.32
0.72567
0.1176
0.4144

0
0

6.4316

48.506
0.03603

O

136.36
O436

0.60387
0.02735
0.1484

0

1.6772
0

0.41067
0.7088

0

16.7*

2.2**

2.44E-05
0

O

0
3.76E-06

0

3.76E-06
1.138-05

0

0

0

38.117
0.009835
0.038227
0.099327

0.001986
0

4.178167

0.848977
0.018643

0
49.38133

0.355477
0.494127
O.OOO987
0.05284

0.008*48
04349*7
0.013317
0478453
0.331607

0

0.418107
0

5.3E-05
5.7E-O5
6.BE-O6

0

0

4.4E-05
5.3E-OS
6.4E-05
1.2E-OS
2.5E-08

0

119.99
0.0156
0.2639

0.42576
0.00606

0

25.415
0.41796

0.0968
0

161.07
0.1716

2.9*
O.OO101

0.26196
0.01274
1.9825
0.0234

0.2363
0.6513

0

0.9126
16.705

Area without buildino«

EP EP EP EP

4 1 7 8

0.6 0.32S 0.042 0.042
0.0002
0.0006
O.O013

0
O.OO43

O.O008
0.0147

0.0031
0

0.0002
0

2896
0

4.62
6.36

0

O

376.31
38.177

1.526

0

4194

31.88

65.49
O.O5O5

2.46

0.3105

37.26
0431

64

13.81

31.6
89.4

2429.2

O.OO293
O.OO13

O.OO206
0

0
O.O0101

O.OO428
9.8E-05

O.OOO13
3.3E-OS

0

1193.16
0.4225

2.12287
3.52625

0
0

3193.69
62.6089
0.45*06

0

1815.78
4.94

10.9809
O.O4889

1.07O88
0.27686
28.2806
0.26*36
3.385*3
6.24876

35.75
63.2701
2367.26

0
0
0

0.007*2
0
0

0

0
0

0

0

217.88
1.14765
0.3664
1.3587

0
0

19.086
78.8

0.1134
0.315

425.O4

1.3O62
1.2673

0.07035
0.3108

0.04221
11.897

0

0.7096
0.8483

10.6

16.8
60.4

0
2.5E-O5

O

0

0

0

O

0

0
0

O.O4116

1434.O9
1.6695
0.4787
O.6544

0.08863
0.12443

31 .0254
105.12*
0.8618
0.2184

2234.82
1.4595
3.1374

0.00*45
1.4595

0
15.3279

0

1.OO6

3.8*78

23.52
12.6

10O.8

EPC EPC

Area with Area without

BuUngs « Buldngs •

0.62
O.OOOO8334
O.OOOO798
O.OOO0678
O.OOO9016

O.OOOOO378

O.OOOO442
0.00005986
0.00008338
O.OOO0117

0.0000275
0

5684.141245

0.75O9026
10.63897198
28.45372188
O.O0801148

O.SB35V5
1621.164597

74.61917188
2.89672562

O

8448.954163
46.23649198
90.13082458
0.0871721
9.732235

0.63443598

61.41610196
0.39O21186

19.72242O62
56.5669919*

25.514245
38.817291*8
35.802415

0.38

O.OO310!

0.0019252
0.00334

0.0078246
0.00432

O.O018475
0.0188578

O.O032175
O.OO013

O.O00272S
0.04119

5741.22627
3.23866

7.7847525
13.78937

O.O8892S
0 124425

3620.0*713

306.9121725
3.0S827S
0.5334

8672.64125
39.36572

80.8956378
0.1788O7S
8.301175

0.6316825
92.535525
0.80036

13.9734O5
23.5O267

101.27
142.0700675
4937.936318

EPC

Total

Sit. 7

0.0012
0.00078
0.0013
0.0035
0.0016

0.00073
0.0072
0.001 3

0.000057
0.0001 2

0.018

5.893
1.70
9.55
21.8

0.038
0 41
2.381
163
3.02
0.20
8,534

44.9
86.6
0.13
8.05
0.63
67.0
0.55
17.5
43.4

54.3
78.1
1,898

EPC

Total
Sit*

(Akemate)8

O.OOO4
0.00041

0.0007
0.0035
0.0016
0.00044
0.0060
0.001 2

0.000020
0.0001 1

0.0156408

5.353
1.58
8.95
20.6

0.038
0 41
1,471
139
2.89
0.20
8,010
43.5
83.5
0.11
7.74
0.56
59.0
0.47
16.6
41.9

44.1
62.9
1.227

Notaa:
1 The total site EPC it u*ed to evaluate current risks to all receptor* and future risks to ell receptors except the full-time, long-term industrial worker (see footnote 8).
2 Selection of OHM of Concern for this medium is presented in Table 1.
3 EPCa for each exposure point in this medium are presented in the surface soil exposure point concentration tables.
4 EPCs calculated by multiplying the EPC for the exposure point by the fractional site area of that exposure point.
5 Fractional site are* represents the area of the exposure point divided by the area of the portion of the site containing those exposure point* (see surface soil exposure point figure).

For area with buildings, the area of each exposure point in the portion of the site containing buildings was divided by the total area of the portion of the site containing buildings.
For area without buildings, the area of each exposure point in the portion of the site not containing buildings was divided by the total area of the portion of the site not containing buildings (excluding

surf ate landfill).
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TABLE 27

SUMMARY SURFACE SOIL EXPOSURE POINT CONCENTRATIONS - CURRENT AND FUTURE LAND USE1

Ofci Corporation
Wlmingtan, UA FsaMy

OHM of Concern *

EPC* for Exposure Paint* 3

Area with building*
EP EP EP EP

3 6 3 2

Area without buildinai
EP EP EP EP

4 1 7 8

Area-Weighted EPC> for Exposure Pants*
Area with building*

EP EP EP EP

9 6 3 2

Fraction of Site ATM 6 : 0.95 0.028 0.0094 0.013

Area without building*
EP EP EP EP

4 1 7 8

0.6 0.325 0.042 0.042

EPC

Are* with

Buidma* 6

0.62

EPC

Area without

Bukfng* 6

0.38

EPC

Total

Sit. 7

EPC

Total
She

IAKemete)8

Th* fraction*! *r*a* for *r*a with building* «nd *r«* without building* were calculated by dividing th* area* of the** portion* of the sit* by th* w*a of th* *ntir* *it» (excluding *ulfat< landfill).
6 Th* final area-weighted EPC a the *um of th* area-weighted EPC* for each expotur* point in In* area* with and without building*, respectively.
7 EPC calculated by adding the EPC* for ar*a without building* and area with building*, each multiplied by their respective fractional *it* area*.
8 EPC calculated a* described in footnote* 4 through 7. However, the EPC for Area 8 (EP 1) wa> weighted by an additional factor of 0.25 to account for a lower likelihood

that the full-time, long-term industrial worker would be exposed to this area under future conditions.
'0' indicates that OHM was not detected in sample* collected at exposure point. 'Blank' indicate* that OHM was not analyzed for or data w*r* rejected.
EPC • Exposure Point Concentration
OHM - Oil or Hazardous Material
MAOEP (1995): Guidance for Disposal Sit* Riik Characterization • In Support of the Massachusetts Contingency Plan (WSC/ORS-95-141, July).

Area with Building*:
EP9 • Area with building* (excluding hot spots)
EP6-SWMU27hot«pot
EP3 - Uk* Poly hot *pot
EP2 - Drum Am* A hot »pot

Area without building*:
EP4 - Area without building* (excluding hot spot* and *ulfat* landfill)
EP1- Area 8 hot spot
EP7 - SWUM 30 hot spot
EPS - SWMU 33 hot spot

P:Mn\v>*minati>i<\hrif<l\l>U«iViurlioii\>pii\SSHHEPALJU.S 8/1S/97 9:48 AM



TABLE 28
SUBSURFACE SOIL EXPOSURE POINT CONCENTRATIONS - LAKE POLY HOT SPOT

Olin Corporation
Wilmington, MA Facility

OHM of Concern 1

VOCs (mg/Kg)
1 ,2-Dichloroethane
2,4,4-Trimethyl-l-pentene
2,4,4-Trimethyl-2-Pentene
2-Butanone (MEK)
2-Hexanone
Acetone
Benzene
Carbon Disulfide
Carbon Tetrachloride
Chlorobenzene
Chloroform
Ethylbenzene
Methylene Chloride
Styrene
Tetrachloroethene (PCE)
Toluene
Xylenes, Total

SVOCs (mg/Kg)
1 ,2,4-Trichlorobenzene
1 ,2-Dichlorobenzene
1 ,3-Dichlorobenzene
1 ,4-Dichlorobenzene
2-Methylnaphthalene
4-Bromophenyl-phenylether
4-Chlorophenyl-phenylether
Benzo(a)Anthracene
Benzo(b)Fluoranthene

Site Data/Concentration 2

Minimum Maximum Frequency of

SQL SQL Detection

0.0055 0.043 1 / 1 1
0.011 0.011 1 0 / 1 1
0.011 0.017 8 / 1 1
0.016 0.02 4 / 1 1
0.016 0.13 1 / 11
0.016 0.13 5 / 11

0.0055 0.043 2 / 1 1
0.011 0.085 2 / 1 1

0.0055 0.043 1 / 1 1
0.0055 0.006 2 / 1 1
0.0055 0.043 1 / 1 1
0.0055 0.006 4 / 1 1

0.011 0.012 4 / 1 1
0.0055 0.006 6 / 1 1
0.0055 0.006 2 / 1 1
0.0055 0.006 9 / 1 1
0.0055 0.006 4 / 1 1

0.4 0.82 2 / 1 1
0.4 0.82 2 / 1 1
0.4 0.83 1 / 1 1
0.4 0.82 2 / 1 1
0.4 0.83 1 / 1 1
0.4 0.83 1 / 4
0.4 0.82 2 / 1 1
0.4 0.83 2 / 1 1
0.4 0.83 3 / 1 1

Arithmetic

Minimum Maximum Mean

0.002 0.002 0.0046
0.006 340 32.3303
0.002 210 20.0941
0.007 0.084 0.0196
0.007 0.007 0.0137
0.018 0.24 0.0605
0.001 0.002 0.0044
0.005 0.013 0.0097
0.003 0.003 0.0046
0.053 0.53 0.0554
0.001 0.001 0.0045
0.015 0.61 0.0729
0.002 0.02 0.0064
0.001 0.11 0.013
0.005 0.023 0.0049

0.0006 1.1 0.1347
0.003 0.22 0.0338

0.088 1.8 0.4539
0.17 2.1 0.4886
0.29 0.29 0.3464
0.23 2.6 0.5396

0.063 0.063 0.318
1.1 1.1 0.4825

0.17 2.2 0.4977
0.048 0.052 0.2855
0.039 0.049 0.2537

EPC 3

0.002
32.3303
20.0941
0.0196
0.007

0.0605
0.002
0.0097
0.003
0.0554
0.001
0.0729
0.0064
0.013
0.0049
0.1347
0.0338

0.4539
0.4886
0.29

0.5396
0.063
0.4825
0.4977
0.052
0.049
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TABLE 28
SUBSURFACE SOIL EXPOSURE POINT CONCENTRATIONS - LAKE POLY HOT SPOT

Olin Corporation
Wilmington. MA Facility

OHM of Concern 1

Butylbenzylphthalate
Chrysene
Di-n-butylphthalate
Di-n-octylphthalate
Dibenzofuran
Ruoranthene
Hexachlorobenzene
N-Nitrosodiphenylamine
Naphthalene
Phenanthrene
Phenol
Pyrene
bis(2-EthylHexyl)phthalate

Pesticides/PCBs (mg/Kg)
4,4'-DDD
Aldrin
Alpha-BHC
Endosulfan Sulfate
Endrin

Metals (mg/Kg)
Antimony
Arsenic
Barium
Cadmium
Calcium
Chromium
Cobalt
Copper

Site Data/Concentration 2

Minimum Maximum Frequency of
SQL SQL Detection

0.4 0.83 6 / 1 1
0.4 0.83 2 / 1 1

0.43 1.3 4 / 1 1
0.4 0.79 7 / 1 1
0.4 0.82 3 / 1 1
0.4 0.82 3 / 1 1
0.4 0.83 1 / 1 1

0.76 0.79 9 / 1 1
0.4 0.82 3 / 1 1
0.4 0.82 5 / 1 1
0.4 0.82 3 / 1 1
0.4 0.82 6 / 1 1

0 0 1 1 / 1 1

0.035 0.04 1 / 7
0.018 0.02 1 / 7
0.018 0.02 1 / 7
0.035 0.04 1 / 7
0.035 0.04 1 / 7

0.5 20 1 /11
2.9 2.9 10/11

0 0 11 /11
1 1.1 1 / 11
0 0 1 1 / 1 1
0 0 1 1 / 1 1
3 3 8 / 1 1
0 0 1 1 / 1 1

Arithmetic
Minimum Maximum Mean

0.15 4.5 0.8868
0.058 0.089 0.2897
0.032 32 4.427
0.059 0.38 0.1991
0.095 1.4 0.395
0.038 0.082 0.2547

0.24 0.24 0.3418
0.15 3400 374.4477

0.092 0.72 0.3375
0.052 0.69 0.3354
0.055 0.25 0.2882
0.057 0.2 0.2113
0.97 6700 903.0609

0.04 0.04 0.0219
0.032 0.032 0.0126
0.024 0.024 0.0115
0.15 0.15 0.0376

0.089 0.089 0.0289

41 41 9.2755
2.3 7.1 4.0136
8.4 65 22.2909

1 1 0.55
420 1400 794.5455

68 17000 2316.091
1.6 4.4 2.6364
3.4 16 8.8182

EPC3

0.8868
0.089
4.427

0.1991
0.395
0.082
0.24

374.448
0.3375
0.3354

0.25
0.2

903.061

0.0219
0.0126
0.0115
0.0376
0.0289

9.2755
4.0136
22.2909

0.55
794.546
2316.09
2.6364
8.8182
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TABLE 28
SUBSURFACE SOIL EXPOSURE POINT CONCENTRATIONS - LAKE POLY HOT SPOT

Olin Corporation
Wilmington, MA Facility

OHM of Concern 1

Cyanide
Iron
Manganese
Mercury
Nickel
Potassium
Sodium
Vanadium

Inorganics (mg/Kg)
Chloride
Nitrogen, Ammonia
Sulfate as S04

Site Data/Concentration 2

Minimum Maximum Frequency of
SQL SQL Detection

2 2 3 / 7
0 0 1 1 / 1 1
0 0 1 1 / 1 1

0.1 0.15 4 / 11
4 4 8 / 1 1
0 0 1 1 / 1 1
0 0 1 1 / 1 1
0 0 1 1 / 1 1

40 40 2 / 1 1
0 0 1 1 / 1 1

20 80 6 / 1 1

Arithmetic
Minimum Maximum Mean

2.3 5.4 2
4900 9900 7054.546

34 100 62.7273
0.1 0.52 0.1277
4.7 9.9 5.8091
130 1300 639.0909
23 200 101.1818

4.8 24 13.2818

98 100 34.3636
10 10000 1028.455
40 260 65.0909

EPC3

2
7054.55
62.7273
0.1277
5.8091

639.091
101.182
13.2818

34.3636
1028.45
65.0909

Notes:
1 Selection of OHM of Concern for this medium is presented in Table 2.
2 Samples included in Site Data set are presented in Attachment 1.

Duplicate samples were averaged with their original samples prior to calculation of summary statistics.
The arithmetic mean represents the arithmetic average of all sample results, with one-half the SQL used as the
value for non-detects.
The median represents the median value of all sample results, including non-detects, with the SQL used as the
value for non-detects.

3 The EPC is the arithmetic mean concentration unless the arithmetic mean concentration exceeds the maximum
detected concentration (MADEP, 1995). For these OHM, the maximum detected concentration is used as the EPC.

EPC = Exposure Point Concentration
OHM = Oil or Hazardous Material
SQL = Sample Quantitation Limit
MADEP (1995): Guidance for Disposal Site Risk Characterization - In Support of the Massachusetts Contingency Plan

(WSC/ORS-95-141, July).
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TABLE 29

SUBSURFACE SOIL EXPOSURE POINT CONCENTRATIONS - DRUM AREA B HOT SPOT

Olin Corporation
Wilmington, MA Facility

OHM of Concern 1

VOCs (mg/Kg)
2-Butanone (MEK)
4-Methyl-2-Pentanone (MIBK)
Acetone
Benzene
Chlorobenzene
Ethylbenzene
Methytene Chloride
Toluene
Xylenes, Total

SVOCs (mg/Kg)
1 ,2,3-Trichlorobenzene
1 ,2,4-Trichlorobenzene
1 ,2-Dichlorobenzene
1 ,4-Dichlorobenzene
2,4-Dimethylphenol
2-Methylphenol (o-Cresol)
4-Methylphenol(p-Cresol)
Di-n-butylphthalate
Di-n-octylphthalate
Dibenzofuran
N-Nitrosodiphenylamine
Naphthalene
Phenol
bis(2-EthylHexyl)phthalate

Pesticides/PCBs (mg/Kg)
Endosulfan I

Site Data/Concentration 2

Minimum Maximum Frequency of

SQL SQL Detection

0.0027 2 1/3
0.0027 0.0029 1 / 3
0.0046 0.0046 2 / 3
0.0009 0.001 1 / 3
0.0009 0.001 1 / 3
0.0009 0.001 1 / 3
0.0018 0.156 1 / 3

0 0 3 / 3
0.0009 0.001 1 / 3

0 0 1 / 1
0.99 0.99 1 / 2
0.99 0.99 2 / 3
0.99 0.99 2 / 3
0.99 0.99 2 / 3
0.99 0.99 2 / 3
0.99 0.99 2 / 3

1.3 1.3 2/3
0.53 10 1/3
0.99 0.99 2 / 3
0.99 10 1/3
0.99 0.99 2 / 3
0.53 0.99 1 / 3

0 0 3 / 3

0.026 0.03 1 / 3

Arithmetic

Minimum Maximum Mean

0.0034 0.0034 0.3349
1.5 1.5 0.5009

0.25 690 230.0841
3.8 3.8 1.267

0.86 0.86 0.287
0.32 0.32 0.107
0.69 0.69 0.2563

0.0003 13 4.3336
1.7 1.7 0.567

1.4 1.4 1.4
0.35 0.35 0.4225
0.84 4.7 2.0117

1.2 5.6 2.4317
0.88 3.5 1.625

2.9 8 3.7983
3.6 8.8 4.2983

0.12 0.23 0.3333
0.88 0.88 2.0483
0.1 0.57 0.3883
1.5 1.5 2.3317
4.1 5.7 3.4317
510 510 170.2533

0.95 1100 367.8167

0.036 0.036 0.0213

EPC3

0.0034
0.5009

230.084
1.267
0.287
0.107
0.2563
4.3336
0.567

1.4
0.35

2.0117
2.4317
1.625

3.7983
4.2983
0.23
0.88

0.3883
1.5

3.4317
170.253
367.817

0.0213
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TABLE 29
SUBSURFACE SOIL EXPOSURE POINT CONCENTRATIONS - DRUM AREA B HOT SPOT

Olin Corporation
Wilmington, MA Facility

OHM of Concern 1

Metals (mg/Kg)
Arsenic
Barium
Cadmium
Calcium
Chromium
Copper
Iron
Manganese
Mercury
Nickel
Potassium
Sodium
Vanadium

Inorganics (mg/Kg)
Chloride
Nitrogen, Ammonia
Sulfate as S04

Site Data/Concentration 2

Minimum Maximum Frequency of

SQL SQL Detection

0.0044 0.0044 2 / 3
0 0 3 / 3

0.001 0.001 2 / 3
0 0 3 / 3
0 0 3 / 3
0 0 3 / 3
0 0 3 / 3
0 0 3 / 3

0.0002 0.1 1/3
0.004 0.004 1 / 3

0 0 3 / 3
0 0 3 / 3
0 0 3 / 3

0.04 0.04 1 / 2
0 0 2 / 2
0 0 2 / 2

Arithmetic

Minimum Maximum Mean

0.004 1 .4 0.4687
0.0014 6.2 2.0708
0.0026 1.3 0.4344

5 1900 688.3333
0.024 5.5 1.878
0.005 18 6.0037

2.6 1900 647.5333
0.049 18 6.053

0.0009 0.0009 0.017
25 25 8.3347

0.05 220 73.4433
0.11 8600 2867.103

0.0099 35 11.674

0.22 0.22 0.12
0.047 0.1 0.0735

350 29000 14675

EPC3

0.4687
2.0708
0.4344
688.333

1.878
6.0037

647.533
6.053

0.0009
8.3347

73.4433
2867.1
1 1 .674

0.12
0.0735
14675

Notes:
1 Selection of OHM of Concern for this medium is presented in Table 2.
2 Samples included in Site Data set are presented in Attachment 1.

Duplicate samples were averaged with their original samples prior to calculation of summary statistics.
The arithmetic mean represents the arithmetic average of all sample results, with one-half the SQL used as the
value for non-detects.
The median represents the median value of all sample results, including non-detects, with the SQL used as the
value for non-detects.

3 The EPC is the arithmetic mean concentration unless the arithmetic mean concentration exceeds the maximum
detected concentration (MADEP, 1995). For these OHM, the maximum detected concentration is used as the EPC.

EPC = Exposure Point Concentration
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TABLE 29
SUBSURFACE SOIL EXPOSURE POINT CONCENTRATIONS - DRUM AREA B HOT SPOT

Olin Corporation
Wilmington, MA Facility

OHM of Concern 1

Site Data/Concentration 2

Minimum Maximum Frequency of

SQL SQL Detection

Arithmetic

Minimum Maximum Mean EPC3

OHM = Oil or Hazardous Material
SQL = Sample Quantitation Limit
MADEP (1995): Guidance for Disposal Site Risk Characterization - In Support of the Massachusetts Contingency Plan

(WSC/ORS-95-141, July).
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TABLE 30
SUBSURFACE SOIL EXPOSURE POINT CONCENTRATIONS - DRUM AREA A HOT SPOT

Olin Corporation
Wilmington, MA Facility

OHM of Concern 1

VOCs (mg/Kg)
1,2-Dichloroethane
2,4,4-TrimethyM -pentene
2,4,4-Trimethyl-2-Pentene
2-Butanone (MEK)
2-Hexanone
4-Methyl-2-Pentanone (MIBK)
Acetone
Benzene
Carbon Disulfide
Chlorobenzene
Ethylbenzene
Methylene Chloride
Toluene
Xylenes, Total

SVOCs (mg/Kg)
4-Methylphenol(p-Cresol)
Butylbenzylphthalate
Di-n-butylphthalate
Di-n-octylphthalate
Indeno (1,2,3-cd)Pyrene
Isophorone
N-Nitrosodiphenylamine
Naphthalene
Phenol
bis(2-EthylHexyl)phthalate

Pesticides/PCBs (mg/Kg)
Alpha-Chlordane
Methoxychlor

Site Data/Concentration z

Minimum Maximum Frequency of

SQL SQL Detection

0.0007 0.7 1/7
0 0 3 / 3
0 0 3 / 3

0.002 2 2/7
0.002 2 3/7
0.002 2 2/7
0.002 2 2/7

0.0007 0.9 1/7
0.0013 1 2/7
0.0007 0.9 1/7
0.0007 0.7 2/7
0.0013 2 1/7
0.0007 0.001 1 5/7
0.0007 0.15 3/7

0.33 12 1/7
0.33 12 1/7
0.33 12 1/7
0.33 12 1/7
0.33 12 1/7
0.33 12 2/7

1.2 12 5/7
0.33 12 1/7
0.33 12 2/7
0.33 0.33 5 / 7

0.04 6.1 1/7
0.04 6.1 1/7

Arithmetic

Minimum Maximum Mean

0.082 0.082 0.1281
0.68 360 120.52
0.19 93 31.2267
0.04 0.099 0.3702
0.6 3 0.9039
0.1 3 0.7611

0.31 11 1.8075
0.035 0.035 0.175

0.5 3.4 0.6617
0.041 0.041 0.1758

0.14 0.9 0.215
0.77 0.77 0.3515

0.052 1.4 0.579
0.093 1.1 0.3097

0.038 0.038 1.924
1.1 1.1 2.0757
3.1 3.1 2.1757
0.2 0.2 1.9471
31 31 5.6614

0.9 2.1 1.6329
5.4 21000 4746.143

0.077 0.077 1.9296
0.81 1 1.9629

4.4 87 24.2471

2 2 1.095
2 2 1.095

EPC3

0.082
120.52

31.2267
0.099

0.9039
0.7611
1.8075
0.035

0.6617
0.041
0.215
0.3515
0.579
0.3097

0.038
1.1

2.1757
0.2

5.6614
1.6329

4746.14
0.077

1
24.2471

1.095
1.095
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TABLE 30
SUBSURFACE SOIL EXPOSURE POINT CONCENTRATIONS - DRUM AREA A HOT SPOT

Olin Corporation
Wilmington, MA Facility

OHM of Concern 1

Toxaphene
Metals (mg/Kg)

Arsenic
Barium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Manganese
Mercury
Nickel
Potassium
Sodium
Vanadium

Inorganics (mg/Kg)
Chloride
Nitrogen, Ammonia
Sulfate as 804

Site Data/Concentration 2

Minimum Maximum Frequency of

SQL SQL Detection
0.07 12 1/7

0.001 5 0.0034 5 / 7
0.0005 0.0005 5 / 6

0.001 1 3/7
0 0 7 / 7
0 0 7 / 7

0.0015 1.5 4/7
0 0 7 / 7
0 0 7 / 7
0 0 7 / 7

0.0001 0.15 2/7
0 0 7 / 7
0 0 7 / 7
0 0 7 / 7

0.0025 0.0026 4 / 7

0 0 4 / 4
0 0 4 / 4
0 0 2 / 2

Arithmetic

Minimum Maximum Mean
4 4 2.1821

0.0017 7.5 1.8583
0.0036 49 10.2525
0.004 5.1 0.9722
0.11 61000 10814.38

0.0066 59 21.1728
0.0016 8.7 1.7512
0.0028 57 14.6183

0.21 94000 16848.84
0.0034 460 94.3222
0.0002 0.0002 0.0258
0.0046 30 9.1515
0.0035 680 224.0016
0.023 530 119.7781
0.007 27 7.8444

0.92 25 11.78
0.02 2.1 0.5975
600 5600 3100

EPC3

2.1821

1.8583
10.2525
0.9722
10814.4
21.1728
1.7512

14.6183
16848.8
94.3222
0.0002
9.1515

224.002
119.778
7.8444

11.78
0.5975
3100

Notes:
1 Selection of OHM of Concern for this medium is presented in Table 2.
2 Samples included in Site Data set are presented in Attachment 1.

Duplicate samples were averaged with their original samples prior to calculation of summary statistics.
The arithmetic mean represents the arithmetic average of all sample results, with one-half the SQL used as the
value for non-detects.
The median represents the median value of all sample results, including non-detects, with the SQL used as the
value for non-detects.

3 The EPC is the arithmetic mean concentration unless the arithmetic mean concentration exceeds the maximum
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TABLE 30
SUBSURFACE SOIL EXPOSURE POINT CONCENTRATIONS - DRUM AREA A HOT SPOT

Olin Corporation
Wilmington, MA Facility

OHM of Concern 1

Site Data/Concentration 2

Minimum Maximum Frequency of

SQL SQL Detection

Arithmetic

Minimum Maximum Mean EPC3

detected concentration (MADEP, 1995). For these OHM, the maximum detected concentration is used as the EPC.
EPC = Exposure Point Concentration
OHM = Oil or Hazardous Material
SQL = Sample Quantitation Limit
MADEP (1995): Guidance for Disposal Site Risk Characterization - In Support of the Massachusetts Contingency Plan

(WSC/ORS-95-141, July).
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TABLE 31
SUBSURFACE SOIL EXPOSURE POINT CONCENTRATIONS - FORMER LAGOON AREA HOT SPOT

Olin Corporation
Wilmington. MA Facility

OHM of Concern 1

VOCs (mg/Kg)
2,4,4-TrimethyM -pentene
2,4,4-Trimethyl-2-Pentene
2-Butanone (MEK)
2-Hexanone
Acetone
Benzene
Chloroform
Methylene Chloride
Tetrachloroethene (PCE)
Toluene
Trichloroethene (TCE)

SVOCs (mg/Kg)
1 ,2,4-Trichlorobenzene
Anthracene
Benzo(a)Anthracene
Benzo(a)Pyrene
Benzo(b) Fluoranthene
Butylbenzylphthalate
Chrysene
Di-n-octylphthalate
Fluoranthene
N-Nitrosodiphenylamine
Naphthalene
Phenanthrene
Phenol
Pyrene
bis(2-EthylHexyl)phthalate

Site Data/Concentration 2

Minimum Maximum Frequency of
SQL SQL Detection

0.011 0.011 4/9
0.011 0.011 5/9
0.016 0.082 4 / 1 0
0.016 2 1 / 1 0
0.016 0.019 5 / 10

0.0055 0.028 1 / 1 0
0.0055 0.7 1 / 1 0
0.011 0.055 1 / 1 0

0.0055 0.7 1 / 1 0
0.0055 0.028 4 / 10
0.0055 0.028 1 / 1 0

0.69 0.76 2 / 1 0
0.73 0.79 1 / 10
0.73 0.79 1 / 10
0.73 0.79 1 / 1 0
0.73 0.79 1 / 1 0
0.69 0.76 1 / 1 0
0.73 0.79 1 / 1 0
0.69 0.79 3 / 10
0.73 0.79 1 / 1 0
0.69 0.76 5 / 1 0
0.69 0.76 1 / 1 0
0.73 0.79 1 / 10
0.69 0.76 2 / 10
0.73 0.79 1 / 10
0.69 1.4 6 / 10

Arithmetic
Minimum Maximum Mean

0.002 3.3 0.3758
0.001 0.91 0.1067
0.001 0.49 0.0577
0.061 0.061 0.1192
0.041 17 1.8174

0.1 0.1 0.0148
0.002 0.002 0.0397

2 2 0.2094
0.001 0.001 0.0396
0.001 0.15 0.0192
0.08 0.08 0.0128

0.075 0.086 0.3091
0.028 0.028 0.3373
0.08 0.08 0.3425

0.055 0.055 0.34
0.084 0.084 0.3429
0.035 0.035 0.333
0.086 0.086 0.3431
0.014 0.073 0.2727

0.16 0.16 0.3505
0.15 0.98 0.397
0.63 0.63 0.3925
0.12 0.12 0.3465

0.075 0.1 0.3105
0.13 0.13 0.3475

1.7 27 4.862

EPC3

0.3758
0.1067
0.0577
0.061
1.8174
0.0148
0.002
0.2094
0.001
0.0192
0.0128

0.086
0.028
0.08

0.055
0.084
0.035
0.086
0.073
0.16

0.397
0.3925

0.12
0.1
0.13

4.862
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TABLE 31

SUBSURFACE SOIL EXPOSURE POINT CONCENTRATIONS - FORMER LAGOON AREA HOT SPOT

Olin Corporation
Wilmington, MA Facility

OHM of Concern 1

Pcstiddes/PCBs (mg/Kg)
Endrin Ketone
Gamma-BHC (Lindane)

Metals (mg/Kg)
Arsenic
Barium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Manganese
Nickel
Potassium
Sodium
Vanadium

Inorganics (mg/Kg)
Chloride
Nitrogen, Ammonia
Sulfate as S04

Site Data/Concentration 2

Minimum Maximum Frequency of

SQL SQL Detection

0.034 0.038 1 / 1 0
0.017 0.019 1 / 10

0 0 10 /10
0 0 10 /10
1 1 6 / 1 0
0 0 10/10
0 0 10 /10

1.5 1.5 9 / 10
2.5 2.5 9 / 10

0 0 10 /10
0 0 10 /10
4 4 9 / 1 0
0 0 10 /10
0 0 10 /10

1.5 1.5 9 / 10

40 40 5 / 10
0 0 10 /10
0 0 10/10

Arithmetic

Minimum Maximum Mean

0.045 0.045 0.0204
0.048 0.048 0.0129

1.1 21 10.2
6.6 39 25.66
1.2 1.8 1.02

1600 16000 5180
7.3 160 46.03
1.8 7.2 4.025

4 47 12.825
840 1 5000 9764
7.6 320 156.56
4.8 18 10.94
160 2100 1263
67 240 121.1
5.9 21 13.665

57 100 47.8
8.4 210 68.34
210 33000 6199

EPC3

0.0204
0.0129

10.2
25.66
1.02
5180
46.03
4.025
12.825
9764

156.56
10.94
1263
121.1

13.665

47.8
68.34
6199

Notes:
1 Selection of OHM of Concern for this medium is presented in Table 2.
2 Samples included in Site Data set are presented in Attachment 1.

Duplicate samples were averaged with their original samples prior to calculation of summary statistics.
The arithmetic mean represents the arithmetic average of all sample results, with one-half the SQL used as the
value for non-detects.
The median represents the median value of all sample results, including non-detects, with the SQL used as the
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TABLE 31
SUBSURFACE SOIL EXPOSURE POINT CONCENTRATIONS - FORMER LAGOON AREA HOT SPOT

Olin Corporation
Wilmington, MA Facility

OHM of Concern 1

Site Data/Concentration 2

Minimum Maximum Frequency of

SQL SQL Detection

Arithmetic

Minimum Maximum Mean EPC 3

value for non-detects.
3 The EPC is the arithmetic mean concentration unless the arithmetic mean concentration exceeds the maximum

detected concentration (MADEP, 1995). For these OHM, the maximum detected concentration is used as the EPC.
EPC = Exposure Point Concentration
OHM = Oil or Hazardous Material
SQL = Sample Quantitation Limit
MADEP (1995): Guidance for Disposal Site Risk Characterization - In Support of the Massachusetts Contingency Plan

(WSC/ORS-95-141, July).
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TABLE 32
SUBSURFACE SOIL EXPOSURE POINT CONCENTRATIONS - PLANT B AREA HOT SPOT

Olin Corporation
Wilmington, MA Facility

OHM of Concern 1

VOCs (mg/Kg)
1,2-Dichloroethane
2,4,4-TrimethyM -pentene
2,4,4-Trimethyl-2-Pentene
2-Butanone (MEK)
2-Hexanone
4-Methyl-2-Pentanone (MIBK)
Acetone
Carbon Tetrachloride
Chlorobenzene
Chloroform
Ethylbenzene
Tetrachloroethene (PCE)
Toluene
Trichloroethene (TCE)
Xylenes, Total

SVOCs (mg/Kg)
Di-n-octylphthalate
Indeno (1,2,3-cdlPyrene
N-Nitrosodiphenylamine
Pyrene
bis(2-EthylHexyl)phthalate

Metals (mg/Kg)
Arsenic
Barium
Calcium
Chromium
Cobalt

Site Data/Concentration z

Minimum Maximum Frequency of
SQL SQL Detection

0.0055 0.0055 1 / 4
0 0 5 / 5
0 0 5 / 5

0.016 0.016 2/4
0.016 0.016 3 / 5
0.016 0.016 1 / 4
0.016 0.017 1 / 4

0.0055 0.0055 1 / 4
0.0055 0.0055 1 / 4
0.0055 0.0055 1 / 4
0.0055 0.029 1 / 5
0.0055 0.0055 4 / 5
0.0055 6.0055 2 / 4
0.0055 0.0055 1 / 4
0.0055 0.0055 1 / 4

0 0 5 / 5
0.69 0.96 2 / 5
0.69 0.96 2 / 4
0.69 0.73 1 / 4

0 0 5 / 5

0 0 5 / 5
0 0 5 / 5
0 0 5 / 5
0 0 5 / 5

1.5 1.5 2/4

Arithmetic
Minimum Maximum Mean

0.035 0.035 0.0108
0.028 1.7 0.7236
0.015 0.72 0.2576
0.006 0.017 0.0098
0.026 0.078 0.0378
0.027 0.027 0.0128
0.09 0.09 0.0286

0.009 0.009 0.0043
0.017 0.017 0.0063
0.007 0.007 0.0038
0.002 0.002 0.005

0.0008 0.014 0.0039
0.0008 0.03 0.0091
0.022 0.022 0.0076
0.085 0.085 0.0233

0.1 0.37 0.252
0.28 0.96 0.486
0.33 0.36 0.3788
0.14 0.14 0.3038
210 1200 602

0.9 5.5 3.82
5.6 12 7.1

400 5900 1814
4.2 6.6 5.9
1.9 3 1.6

EPC 3

0.0108
0.7236
0.2576
0.0098
0.0378
0.0128
0.0286
0.0043
0.0063
0.0038
0.002
0.0039
0.0091
0.0076
0.0233

0.252
0.486
0.36
0.14
602

3.82
7.1

1814
5.9
1.6
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TABLE 32
SUBSURFACE SOIL EXPOSURE POINT CONCENTRATIONS - PLANT B AREA HOT SPOT

Olin Corporation
Wilmington, MA Facility

OHM of Concern 1

Copper
Iron
Manganese
Nickel
Potassium
Sodium
Vanadium

Inorganics (mg/Kg)
Chloride
Nitrogen, Ammonia
Sulfate as S04

Site Data/Concentration z

Minimum Maximum Frequency of

SQL SQL Detection
2.5 2.5 4/5

0 0 5 / 5
0 0 5 / 5
4 4 3 / 4
0 0 5 / 5
0 0 5 / 5

2.5 2.5 4/5

40 40 1/4
8 8 1 / 4

20 20 4/5

Arithmetic

Minimum Maximum Mean
2.6 6 3.09

2100 5900 4000
30 59 37.6

4.1 5.5 3.975
380 700 492
26 130 78.4

4.2 8.6 4.91

56 56 29
10 10 5.5
22 120 47.6

EPC3

3.09
4000
37.6

3.975
492
78.4
4.91

29
5.5

47.6
Notes:
1 Selection of OHM of Concern for this medium is presented in Table 2.
2 Samples included in Site Data set are presented in Attachment 1.

Duplicate samples were averaged with their original samples prior to calculation of summary statistics.
The arithmetic mean represents the arithmetic average of all sample results, with one-half the SQL used as the
value for non-detects.
The median represents the median value of all sample results, including non-detects, with the SQL used as the
value for non-detects.

3 The EPC is the arithmetic mean concentration unless the arithmetic mean concentration exceeds the maximum
detected concentration (MADEP, 1995). For these OHM, the maximum detected concentration is used as the EPC.

EPC - Exposure Point Concentration
OHM = Oil or Hazardous Material
SQL = Sample Quantitation Limit
MADEP (1995): Guidance for Disposal Site Risk Characterization - In Support of the Massachusetts Contingency Plan

(WSC/ORS-95-141.July).
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TABLE 33

SUBSURFACE SOIL EXPOSURE POINT CONCENTRATIONS - SULFATE LANDFILL

Olin Corporation
Wilmington, MA Facility

OHM of Concern 1

SVOCs (mg/Kg)
bis(2-EthylHexyl)phthalate

Metals (mg/Kg)
Arsenic
Barium
Calcium
Chromium
Cobalt
Copper
Iron
Manganese
Nickel
Potassium
Sodium
Vanadium

Inorganics (mg/Kg)
Chloride
Nitrogen, Ammonia
Sulfate as S04

Site Data/Concentration z

Minimum Maximum Frequency of

SQL SQL Detection

0 0 1 / 1

0 0 1 / 1
0 0 1 / 1
0 0 1 / 1
0 0 1 / 1
0 0 1 / 1
0 0 1 / 1
0 0 1 / 1
0 0 1 / 1
0 0 1 / 1
0 0 1 / 1
0 0 1 / 1
0 0 1 / 1

0 0 1 / 1
0 0 1 / 1
0 0 1 / 1

Arithmetic

Minimum Maximum Mean

1.2 1.2 1.2

0.0062 0.0062 0.0062
0.015 0.015 0.015

6.9 6.9 6.9
0.01 0.01 0.01

0.0021 0.0021 0.0021
0.0082 0.0082 0.0082

6.9 6.9 6.9
0.06 0.06 0.06

0.0062 0.0062 0.0062
0.25 0.25 0.25
0.27 0.27 0.27

0.013 0.013 0.013

0.36 0.36 0.36
0.64 0.64 0.64

28000 28000 28000

EPC3

1.2

0.0062
0.015

6.9
0.01

0.0021
0.0082

6.9
0.06

0.0062
0.25
0.27
0.013

0.36
0.64

28000
Notes:
1 Selection of OHM of Concern for this medium is presented in Table 2.
2 Samples included in Site Data set are presented in Attachment 1.

Duplicate samples were averaged with their original samples prior to calculation of summary statistics.
The arithmetic mean represents the arithmetic average of all sample results, with one-half the SQL used as the
value for non-detects.
The median represents the median value of all sample results, including non-detects, with the SQL used as the
value for non-detects.

3 The EPC is the arithmetic mean concentration unless the arithmetic mean concentration exceeds the maximum
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TABLE 33
SUBSURFACE SOIL EXPOSURE POINT CONCENTRATIONS - SULFATE LANDFILL

Olin Corporation
Wilmington, MA Facility

OHM of Concern 1

Site Data/Concentration 2

Minimum Maximum Frequency of

SQL SQL Detection

Arithmetic

Minimum Maximum Mean EPC3

detected concentration (MADEP, 1995). For these OHM, the maximum detected concentration is used as the EPC.
EPC = Exposure Point Concentration
OHM - Oil or Hazardous Material
SQL = Sample Quantitation Limit
MADEP (1995): Guidance for Disposal Site Risk Characterization • In Support of the Massachusetts Contingency Plan

(WSC/ORS-95-141.July).
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TABLE 34
SUBSURFACE SOIL EXPOSURE POINT CONCENTRATIONS - SITE AREA

(EXCLUDING HOT SPOTS AND SULFATE LANDFILL)

Olin Corporation
Wilmington, MA Facility

OHM of Concern 1

VOCs (mg/Kg)
2,4,4-TrimethyM -pentene
2,4,4-Trimethyl-2-Pentene
2-Butanone (MEK)
2-Hexanone
4-Methyl-2-Pentanone (MIBK)
Acetone
Benzene
Carbon Disulfide
Chloroform
Ethylbenzene
Styrene
Tetrachloroethene (PCE)
Toluene
Trichloroethene (TCE)
Xylenes, Total

SVOCs (mg/Kg)
Benzo(a)Anthracene
Benzo(b)Fluoranthene
Butylbenzylphthalate
Chrysene
Di-n-octylphthalate
Diethylphthalate
N-Nitroso-di-n-propylamine
N-Nitrosodiphenylamine
Phenol
Pyrene
bis(2-EthylHexyl)phthalate

Site Data/Concentration 2

Minimum Maximum Frequency of

SQL SQL Detection

0.01 0.011 1 8 / 2 1
0.01 0.012 15 / 21

0.015 0.021 9 / 2 2
0.0027 0.1 7 / 22
0.0027 0.1 2 / 2 2
0.0027 0.1 3 / 2 2
0.0009 0.007 2 / 22
0.0018 0.07 1 / 22
0.0009 0.035 1 / 22
0.005 0.007 4 / 22

0.0009 0.035 3 / 22
0.0009 0.035 3 / 22
0.005 0.007 1 4 / 2 2

0.0009 0.007 1 / 22
0.005 0.035 2 / 22

0.012 1.2 1 / 19
0.012 1.2 1 / 19
0.012 0.92 3 / 1 9
0.012 1.2 1 / 19
0.012 1.2 3 / 1 9
0.012 1.2 2 / 19

0.69 1.2 1 / 1 9
0.012 1.2 1 / 19

0.69 1.2 1 / 1 9
0.012 1.2 2 / 19
0.012 2.5 10 / 21

Arithmetic

Minimum Maximum Mean

0.003 7 0.6929
0.002 5.1 0.4963

0.0006 0.01 0.0061
0.001 3.8 0.1843
0.005 0.015 0.0101
0.016 0.12 0.017

0.0005 0.012 0.003
0.001 0.001 0.0065
0.001 0.001 0.0033

0.0019 2.3 0.1075
0.0005 3.3 0.1531
0.0008 0.001 0.0031
0.0005 4.8 0.2208

0.01 0.01 0.003
0.001 1 0.035 0.0049

0.048 0.048 0.3473
0.049 0.049 0.3474
0.05 0.13 0.3019

0.057 0.057 0.3478
0.023 0.31 0.3378
0.046 0.057 0.326

1.6 1.6 0.4468
0.41 0.41 0.3664

5.3 5.3 0.6416
0.043 0.17 0.3368

0.1 3.4 0.8379

EPC3

0.6929
0.4963
0.0061
0.1843
0.0101
0.017
0.003
0.001
0.001
0.1075
0.1531
0.001
0.2208
0.003
0.0049

0.048
0.049
0.13

0.057
0.31

0.057
0.4468
0.3664
0.6416

0.17
0.8379

P:\olin\wilmingt\hhra2\tablas\subsoil\epc\SBEPC17.XLS 6/17/97 3:20 PM



TABLE 34
SUBSURFACE SOIL EXPOSURE POINT CONCENTRATIONS - SITE AREA

(EXCLUDING HOT SPOTS AND SULFATE LANDFILL)

Olin Corporation
Wilmington. MA Facility

OHM of Concern 1

Metals (mg/Kg)
Arsenic
Barium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Manganese
Mercury
Nickel
Potassium
Silver
Sodium

Inorganics (mg/Kg)
Chloride
Nitrogen, Ammonia
Sulfate as S04

Site Data/Concentration 2

Minimum Maximum Frequency of
SQL SQL Detection

2 2 1 8 / 1 9
0 0 2 0 / 2 0
1 1 5 / 1 9
0 0 2 0 / 2 0
0 0 2 0 / 2 0

1.5 1.5 1 5 / 2 0
2.5 2.5 1 7 / 2 0

0 0 2 0 / 2 0
0 0 2 0 / 2 0

0.1 0.13 1 / 18
4 4 15 /19
0 0 2 0 / 2 0

0.0015 1.5 1 / 1 8
0 0 2 0 / 2 0

40 40 9 / 18
8 8 1 5 / 1 9

20 27 1 3 / 20

Arithmetic
Minimum Maximum Mean

0.0046 18 5.7318
0.09 75 16.8645

0.0048 1.3 0.6003
1.2 1900 728.06

0.028 230 29.7864
0.0017 4.1 1.9926
0.0056 14 4.9728

6.8 12000 6194.34
0.044 340 71.1872

0.0001 0.0001 0.0483
0.0047 11 5.1476

0.26 1800 739.013
4.5 4.5 0.9167

0.25 440 88.4625

0.26 170 44.5144
0.49 400 45.831 1

23 360 74.475

EPC3

5.7318
16.8645
0.6003
728.06

29.7864
1.9926
4.9728

6194.34
71.1872
0.0001
5.1476

739.013
0.9167
88.4625

44.5144
45.8311
74.475

Notes:
1 Selection of OHM of Concern for this medium is presented in Table 2.
2 Samples included in Site Data set are presented in Attachment 1.

Duplicate samples were averaged with their original samples prior to calculation of summary statistics.
The arithmetic mean represents the arithmetic average of all sample results, with one-half the SQL used as the
value for non-detects.
The median represents the median value of all sample results, including non-detects, with the SQL used as the
value for non-detects.

3 The EPC is the arithmetic mean concentration unless the arithmetic mean concentration exceeds the maximum

P:\olin\wil' n\hhra2\tables\subsoil\epc\SBEPC17.XLS 6/17/97 -0PM



TABLE 34
SUBSURFACE SOIL EXPOSURE POINT CONCENTRATIONS - SITE AREA

(EXCLUDING HOT SPOTS AND SULFATE LANDFILL)

Olin Corporation
Wilmington, MA Facility

OHM of Concern 1

Site Data/Concentration z

Minimum Maximum Frequency of

SQL SQL Detection

Arithmetic

Minimum Maximum Mean EPC3

detected concentration (MADEP, 1995). For these OHM, the maximum detected concentration is used as the EPC.
EPC = Exposure Point Concentration
OHM = Oil or Hazardous Material
SQL = Sample Quantitation Limit
MADEP (1995): Guidance for Disposal Site Risk Characterization - In Support of the Massachusetts Contingency Plan

(WSC/ORS-95-141, July).

P:\olin\wilmrngt\hhra2\tablas\subsoil\apc\SBEPC 17.XLS 6/17/97 3:20 PM



TABLE 35
SUMMARY SUBSURFACE SOIL EXPOSURE POINT CONCENTRATIONS - FUTURE LAND USE

Olin Corporation
Wilmington, MA Facility

OHM of Concern 1

EPCs for Exposure Points 2

EP EP EP EP EP EP

17 11 12 13 14 15

VOCs (mg/Kg)
1 ,2-Dichloroethane
2,4,4-Trimethyl- 1 -pentene
2,4,4-Trimethyl-2-Pentene
2-Butanone (MEK)
2-Hexanone
4-Methyl-2-Pentanone (MIBK)
Acetone
Benzene
Carbon Disulfide
Carbon Tetrachloride
Chlorobenzene
Chloroform
Ethylbenzene
Methylene Chloride
Styrene
Tetrachloroethene (PCE)
Toluene
Trichloroethene (TCE)
Xylenes, Total

SVOCs (mg/Kg)
1 ,2,3-Trichlorobenzene
1 ,2,4-Trichlorobenzene
1 ,2-Dichlorobenzene
1 ,3-Dichlorobenzene
1 ,4-Dichlorobenzene
2,4-Dimethylphenol

0
0.69

0.5
0.01
0.18
0.01
0.02

0
0
0
0
0

0.11
0

0.15
0

0.22
0
0

0
0
0
0
0

0
32.3
20.1
0.02
0.01

0
0.06

0
0.01

0
0.06

0
0.07
0.01
0.01

0
0.13

0
0.03

0.45
0.49
0.29
0.54

0

Fraction of Site Area * :

0
0
0

0.003
0

0.5
230
1.27

0
0

0.287
0

0.107
0.256

0
0

4.33
0

0.567

1.4
0.35
2.01

0
2.43
1.63

0.082
120.5
31.2

0.099
0.9

0.76
1.8

0.035
0.66

0
0.041

0
0.215
0.35

0
0

0.579
0

0.3097

0
0
0
0
0
0

0
0.38
0.11
0.06
0.06

0
1.82
0.01

0
0
0
0
0

0.21
0
0

0.02
0.01

0

0.09
0
0
0
0

Area-Weighted EPCs for Exposure Points3

EP EP EP EP EP EP

17 11 12 13 14 15

0.81 0.024 0.0089 0.021 0.11 0.03

0.01
0.72
0.26
0.01
0.04
0.01
0.03

0
0
0

0.01
0
0
0
0
0

0.01
0.01
0.02

0
0
0
0
0

0
0.5612
0.402

0.0049
0.1493
0.0082
0.0138
0.0024
0.0008

0
0

0.0008
0.0871

0
0.124

0.0008
0.1788
0.0024
0.004

0
0
0
0
0
0

5E-05
0.776
0.482
5E-04
2E-04

0
0.001
5E-05
2E-04
7E-05
0.001
2E-05
0.002
2E-04
3E-04
1E-04
0.003

0
8E-04

0
0.011
0.012
0.007
0.013

0

0
0
0

3.03E-05
0

0.00445
2.047

0.011303
0
0

0.002554
0

0.000952
0.002278

0
0

0.038537
0

0.005046

0.01246
0.003115
0.017889

0
0.021627
0.014507

0.001722
2.5305
0.6552

0.002079
0.0189

0.01596
0.0378

0.000735
0.01386

0
0.000861

0
0.004515

0.00735
0
0

0.012159
0

0.006504

0
0
0
0
0
0

0
0.041
0.012
0.006
0.007

0
0.2

0.002
0
0
0

2E-04
0

0.023
0

1E-04
0.002
0.001

0

0
0.009

0
0
0
0

0.00032
0.02171
0.00773
0.00029
0.00113
0.00038
0.00086

0
0

0.00013
0.00019
0.00011
0.00006

0
0

0.00012
0.00027
0.00023
0.0007

0
0
0
0
0
0

EPC

Total

Site 6

0.0021
3.93
1.56

0.014
0.18
0.029
2.30

0.016
0.0149
0.00020
0.0049
0.0012
0.094
0.033
0.12

0.0012
0.24

0.0041
0.017

0.0125
0.023
0.030

0.0070
0.035
0.015
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TABLE 35
SUMMARY SUBSURFACE SOIL EXPOSURE POINT CONCENTRATIONS - FUTURE LAND USE

Olin Corporation
Wilmington, MA Facility

OHM of Concern 1

EPCs for Exposure Points 2

EP EP EP EP EP EP

17 11 12 13 14 15

2-Methylnaphthalene
2-Methylphenol (o-Cresol)
4-Bromophenyl-phenylether
4-Chlorophenyl-phenylether
4-Methylphenol(p-Cresol)
Anthracene
Benzo(a)Anthracene
Benzo(a)Pyrene
Benzo(b)Fluoranthene
Butylbenzylphthalate
Chrysene
Di-n-butylphthalate
Di-n-octylphthalate
Dibenzofuran
Diethylphthalate
Fluoranthene
Hexachlorobenzene
Indeno (1,2,3-cd)Pyrene
Isophorone
N-Nitroso-di-n-propylamine
N-Nitrosodiphenylamine
Naphthalene
Phenanthrene
Phenol
Pyrene
bis(2-EthylHexyl)phthalate

0
0

0
0
0

0.05
0

0.05
0.13
0.06

0
0.31

0
0.06

0
0
0
0

0.45
0.37

0
0

0.64
0.17
0.84

0.06
0

0.48
0.5

0
0

0.05
0

0.05
0.89
0.09
4.43
0.2
0.4

0
0.08
0.24

0
0
0

374
0.34
0.34
0.25
0.2
903

Fraction of Site Area * :
0

3.8
0
0

4.3
0
0
0
0
0
0

0.23
0.88
0.39

0
0
0
0
0
0

1.5
3.43

0
170

0
368

0
0
0
0

0.038
0
0
0
0

1.1
0

2.17
0.2

0
0
0
0

5.66
1.63

0
4746

0.077
0
1
0

24.2

0
0

0
0

0.03
0.08
0.06
0.08
0.04
0.09

0
0.07

0
0

0.16
0
0
0
0

0.4
0.39
0.12
0.1

0.13
4.86

Area-Weighted EPCs for Exposure Points3

EP EP EP EP EP EP

17 11 12 13 14 15

0.81 0.024 0.0089 0.021 0.11 0.03
0
0

0
0
0
0
0
0
0
0
0

0.25
0
0
0
0

0.49
0
0

0.36
0
0
0

0.14
602

0
0
0
0
0
0

0.0389
0

0.0397
0.1053
0.0462

0
0.2511

0
0.0462

0
0
0
0

0.3619
0.2968

0
0

0.5197
0.1377
0.6787

0.002
0

0.012
0.012

0
0

0.001
0

0.001
0.021
0.002
0.106
0.005
0.009

0
0.002
0.006

0
0
0

8.987
0.008
0.008
0.006
0.005
21.67

0
0.03382

0
0

0.03827
0
0
0
0
0

0.002047
0.002047
0.007832
0.003471

0
0
0
0
0
0

0.01335
0.030527

0
1.513

0
3.2752

0
0
0
0

0.000798
0
0
0
0

0.0231
0.04557
0.04557
0.0042

0
0
0
0

0.11886
0.03423

0
99.666

0.001617
0

0.021
0

0.5082

0
0
0
0
0

0.003
0.009
0.006
0.009
0.004
0.009

0
0.008

0
0

0.018
0
0
0
0

0.044
0.043
0.013
0.011
0.014
0.535

0
0
0
0
0
0
0
0
0
0
0
0

0.00756
0
0
0
0

0.01458
0
0

0.0108
0
0
0

0.0042
18.06

EPC

Total

Site 5

0.0015
0.034
0.012
0.012
0.04

0.0031
0.049
0.0061
0.050
0.15

0.1054
0.15
0.28
0.013
0.046
0.020
0.0058

0.13
0.034
0.36
109.0
0.08
0.021
2.07
0.16
44.7
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TABLE 35
SUMMARY SUBSURFACE SOIL EXPOSURE POINT CONCENTRATIONS - FUTURE LAND USE

Olin Corporation
Wilmington, MA Facility

OHM of Concern 1

EPCs for Exposure Points 2

EP EP EP EP EP EP

17 11 12 13 14 15

Pesticides/PCBs (mg/Kg)
4,4'-DDD
Aldrin
Alpha-BHC
Alpha-Chlordane
Endosulfan 1
Endosulfan Sulfate
Endrin
Endrin Ketone
Gamma-BHC (Lindane)
Methoxychlor
Toxaphene

Metals (mg/Kg)
Antimony
Arsenic
Barium
Cadmium
Calcium
Chromium
Cobalt
Copper
Cyanide
Iron
Manganese
Mercury
Nickel
Potassium

0
0
0
0
0
0
0
0
0
0
0

0
5.73
16.9
0.6
728

29.8
1.99
4.97

0
6194
71.2

0
5.15
739

0.02
0.01
0.01

0
0

0.04
0.03

0
0
0
0

9.28
4.01
22.3
0.55
795

2316
2.64
8.82

2
7055
62.7
0.13
5.81
639

Fraction of Site Area * :

0
0
0
0

0.021
0
0
0
0
0
0

0
0.47
2.07
0.43
688
1.88

0
6
0

647
6.05

9E-04
8.33
73.4

0
0
0

1.095
0
0
0
0
0

1.095
2.18

0
1.85

10.25
0.972
10814

21.1
1.75
14.6

0
16849

94.3
0.0002

9.15
224

0
0
0
0
0
0
0

0.02
0.01

0
0

0
10.2
25.7
1.02

5180
46

4.03
12.8

0
9764

157
0

10.9
1263

Area-Weighted EPCs for Exposure Points3

EP EP EP EP EP EP

17 11 12 13 14 15

0.81 0.024 0.0089 0.021 0.11 0.03

0
0
0
0
0
0
0
0
0
0
0

0
3.82
7.1

0
1814

5.9
1.6

3.09
0

4000
37.6

0
3.98
492

0
0
0
0
0
0
0
0
0
0
0

0
4.6428

13.66
0.4862
589.73
24.127

1.614
4.028

0
5017.4
57.662

8E-05
4.1696

598.6

5E-04
3E-04
3E-04

0
0

9E-04
7E-04

0
0
0
0

0.223
0.096
0.535
0.013
19.07
55.59
0.063
0.212
0.048
169.3
1.505
0.003
0.139
15.34

0
0
0
0

0.00019
0
0
0
0
0
0

0
0.004183
0.018423
0.003827

6.1232
0.016732

0
0.0534

0
5.7583

0.053845
8.01 E-06

0.074137
0.65326

0
0
0

0.022995
0
0
0
0
0

0.022995
0.04578

0
0.03885
0.21525

0.020412
227.094
0.4431

0.03675
0.3066

0
353.829
1.9803

4.2E-06
0.19215

4.704

0
0
0
0
0
0
0

0.002
0.001

0
0

0
1.122
2.823
0.112
569.8
5.063
0.443
1.411

0
1074

17.22
0

1.203
138.9

0
0
0
0
0
0
0
0
0
0
0

0
0.1146
0.213

0
54.42
0.177
0.048

0.0927
0

120
1.128

0
0.11925

14.76

EPC

Total

Site 5

0.00053
0.00030
0.00028
0.0230
0.00019
0.00090
0.00069
0.0022
0.0014
0.0230
0.046

0.22
6.02
17.5
0.64
1466
85.4
2.20
6.10

0.048
6740
79.6

0.0032
5.90
773
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TABLE 35
SUMMARY SUBSURFACE SOIL EXPOSURE POINT CONCENTRATIONS - FUTURE LAND USE

Olin Corporation
Wilmington, MA Facility

OHM of Concern 1

Silver
Sodium
Vanadium

Inorganics (mg/Kg)
Chloride
Nitrogen, Ammonia
Sulfate as S04

EPCs for Exposure Points 2

EP EP EP EP EP EP

17 11 12 13 14 15

0.92
88.5

44.5
45.8
74.5

0
101
13.3

34.4
1028
65.1

Fraction of Site Area * :
0

2867
11.7

0.12
0.074
14675

0
120

7.84

11.78
0.5975

3100

0
121

13.7

47.8
68.3

6199

0
78.4
4.91

29
5.5

47.6

Area-Weighted EPCs for Exposure Points3

EP EP EP EP EP EP

17 11 12 13 14 15

0.81 0.024 0.0089 0.021 0.11 0.03
0.7425
71.655

0

36.057
37.123
60.325

0
2.428
0.319

0.825
24.68
1.562

0
25.5163
0.10413

0.001068
0.000654
130.6075

0
2.52

0.16464

0.24738
0.012548

65.1

0
13.32
1.503

5.258
7.517
681.9

0
2.352

0.1473

0.87
0.165
1.428

EPC

Total

Site 5

0.74
118
2.24

43.3
69.5
941

Notes:
1 Selection of OHM of Concern for this medium is presented in Table 2.
2 EPCs for each exposure point in this medium are presented in the subsurface soil exposure point concentration tables.
3 EPCs calculated by multiplying the EPC for the exposure point by the fractional site area of that exposure point.
4 Fractional site area represents the area of the exposure point divided by the area of the entire site (excluding sulfate landfill), (see subsurface

soil exposure point figure).
5 The-final area-weighted EPC is the sum of the area-weighted EPCs for each exposure point.
"0" indicates that OHM was not detected in samples collected at exposure point.
EPC = Exposure Point Concentration
OHM = Oil or Hazardous Material
MADEP (1995): Guidance for Disposal Site Risk Characterization - In Support of the Massachusetts Contingency Plan (WSC/ORS-95-141, July).

EP17 - Site Area (excluding hot spots and sulfate landfill)
EP15- Plant B area hot spot
EP11- Lake Poly hot spot

EP12 - Drum Area B hot spot
EP13 - Drum Area A hot spot
EP14 - Former Lagoon Area hot spot
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TABLE 36
CURRENT SHALLOW GROUNDWATER EXPOSURE POINT CONCENTRATIONS

FOR THE VAPOR INTRUSION MODEL

Olin Corporation
Wilmington, MA Facility

OHM of Concern 1

VOCs (mg/L)
1,1,1 -Trichloroethane
1,1-Dichloroethane
2,4,4-Trimethyl- 1 -pentene
2,4/4-Trimethyl-2-Pentene
2-Hexanone
Acetone
Bromoform
Dibromochloromethane
Methylene Chloride

Groundwater
EPC2

0.002
0.002

0.17
0.036
0.009
0.013
0.006
0.002
0.003

Building Air
EPC 3 (ug/m3)

1.7e-04
5.6e-05

8.82
1.87

1.27e-06
2.55e-06
1.75e-05
8.76E-06
3.32E-05

Notes:

1 OHM of Concern represent analytes detected in shallow groundwater samples collected after 1/1/95.

2 The EPC is the maximum detected concentration.

3 The building air EPC is calculated in Attachment 5.
EPC = Exposure Point Concentration
OHM = Oil or Hazardous Material
MAOEP (1995): Guidance for Disposal Site Risk Characterization - In Support of the Massachusetts

Contingency Plan (WSC/ORS-95-141, July).
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TABLE 37
NON-ZONE II GROUNDWATER EXPOSURE POINT CONCENTRATIONS

SHALLOW GROUNDWATER HOT SPOT

Olin Corporation
Wilmington, MA Facility

OHM of Concern 1

VOCs (mg/L)
1,1,1-Trichloroethane
1 , 1 -Dichloroethane
1,1-Dichloroethene
2,4,4-Trimethyl-1 -pentene
2,4,4-Trimethyl-2-Pentene
2-Hexanone
Acetone
Bromoform
Carbon Oisulfide
Dibromochloromethane
Methylene Chloride
Toluene

Inorganics (mg/L)
Ammonia

Site Data/Concentration 2

Minimum Maximum Frequency of

SQL SQL Detection

0.005 0.01 2 / 1 7
0.005 0.01 3 / 1 7
0.005 0.01 1 / 1 7
0.005 0.01 1 4 / 1 9
0.005 0.01 1 1 / 1 9

0.01 0.02 1 / 1 7
0.01 0.02 1 0 / 1 7

0.005 0.01 3 / 1 7
0.005 0.01 1 / 1 7
0.005 0.01 2 / 1 7
0.005 0.01 4 / 1 7
0.005 0.01 1 / 1 7

0.04 0.1 31 / 33

Arithmetic

Minimum Maximum Mean

0.002 0.019 0.0036
0.0008 0.006 0.0027
0.003 0.003 0.0027
0.002 3.5 0.2589

0.0007 1 .2 0.0935
0.009 0.009 0.0072
0.008 2 0.1883
0.002 0.022 0.004
0.009 0.009 0.0045
0.002 0.007 0.0029

0.0008 0.003 0.0039
0.001 0.001 0.0026

1.02 220 51.1

Groundwater

EPC3

0.019
0.006
0.003

3.5
1.2

0.009
2

0.022
0.009
0.007
0.003
0.001

220

Building
Air

EPC4 (ug/m3)

2.89E-03
3.00E-04
6.97E-04

3.22E + 02
1.11E + 02
2.25E-06
6.97E-04
1.14E-04
2.41E-03
6.29E-01
5.90E-05
5.90E-05

6.29E-01
Notes:
1 Selection of OHM of Concern for this medium is presented in Table 3.
2 Samples included in Site Data set are presented in Attachment 1.

Duplicate samples were averaged with their original samples prior to calculation of summary statistics.
The arithmetic mean represents the arithmetic average of all sample results, with one-half the SQL used as the value
for non-detects.

3 The EPC is the maximum detected concentration.
4 The building air EPC is calculated in Attachment 5.
EPC = Exposure Point Concentration
OHM = Oil or Hazardous Material
SQL = Sample Quantitation Limit
MADEP (1995): Guidance for Disposal Site Risk Characterization - In Support of the Massachusetts Contingency Plan
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TABLE 37
NON-ZONE II GROUNDWATER EXPOSURE POINT CONCENTRATIONS

SHALLOW GROUNDWATER HOT SPOT

Olin Corporation
Wilmington, MA Facility

OHM of Concern 1

Site Data/Concentration 2

Minimum Maximum Frequency of

SQL SQL Detection

Arithmetic

Minimum Maximum Mean

Groundwater

EPC3

Building
Air

EPC4 (ug/m3)
(WSC/ORS-95-141, July).
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TABLE 38
NON-ZONE II GROUNDWATER EXPOSURE POINT CONCENTRATIONS

DENSE LAYER HOT SPOT

Olin Corporation
Wilmington, MA Facility

OHM
VOCs (mg/L)

1,1,1 -Trichloroethane
1 , 1 -Dichloroethane
1 , 1 -Dichloroethene
1 ,2-Dichloroethane
2,4,4-TrimethyM -pentene
2.4,4-Trimethyl-2-Pentene
2-Butanone (MEK)
2-Hexanone
4-Methyl-2-Pentanone (MIBK)
Acetone
Benzene
Bromodichloromethane
Bromoform

. Carbon Disulfide
Carbon Tetrachloride
Chloroform
Chloromethane(MethylChloride)
Dibromochloromethane
Ethylbenzene
Methylene Chloride
Tetrachloroethene (PCE)
Toluene
Trichloroethene (TCE)

Site Data/Concentration 1

Minimum Maximum Frequency of
SQL SQL Detection

0.005 0.05 6 / 1 6
0.005 0.05 4 / 1 6
0.005 0.05 3 / 1 6
0.005 0.05 1 4 / 1 6
0.01 0.1 5 / 16
0.01 0.1 3 / 17

0.012 0.2 4 / 1 5
0.015 0.2 2 / 16
0.015 0.2 3 / 16
0.015 0.3 1 2 / 1 6
0.005 0.05 5 / 1 6
0.005 0.05 1 2 / 1 6
0.005 0.005 1 5 / 1 6

0.01 0.1 14 / 16
0.005 0.05 5 / 1 6
0.005 0.005 1 5 / 1 6

0.01 0.1 6 / 16
0.005 0.05 1 3 / 1 6
0.005 0.05 5 / 1 6
0.008 0.1 6 / 1 6
0.005 0.05 2 / 1 6
0.005 0.005 14 /16
0.005 0.05 1 1 / 1 6

Arithmetic
Minimum Maximum Mean

0.002 0.01 1 0.0064
0.002 0.005 0.0049
0.001 0.002 0.0045
0.002 0.027 0.0133
0.002 0.049 0.0133
0.003 0.013 0.0121
0.003 0.052 0.0188
0.16 0.16 0.0345

0.001 0.004 0.0144
0.04 0.92 0.207

0.002 0.004 0.0048
0.002 0.043 0.0155
0.002 0.75 0.1667
0.003 0.051 0.0194
0.001 0.016 0.0059
0.002 0.094 0.0317
0.001 0.006 0.009
0.003 0.17 0.0439
0.001 0.006 0.0049
0.003 0.013 0.0107
0.002 0.078 0.0095
0.008 0.081 0.0366
0.002 0.016 0.0051

Groundwater
EPC3

0.0064
0.0049
0.002

0.0133
0.0133
0.0121
0.0188
0.0345
0.004
0.207
0.004

0.0155
0.1667
0.0194
0.0059
0.0317
0.006

0.0439
0.0049
0.0107
0.0095
0.0366
0.0051
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TABLE 38
NON-ZONE II GROUNDWATER EXPOSURE POINT CONCENTRATIONS

DENSE LAYER HOT SPOT

Olin Corporation
Wilmington, MA Facility

OHM
Xylenes, Total

SVOCs (mg/L)
1 ,2,4-Trichlorobenzene
1 ,2-Dichlorobenzene
1 ,4-Dichlorobenzene
2,4-Dichlorophenol
2,6-Dinitrotoluene
2-Chlorophenol
2-Methylphenol (o-Cresol)
2-Nitrophenol
4-Bromophenyl-phenylether
4-Chlorophenyl-phenylether
4-Methylphenol(p-Cresol)
4-Nitrophenol
.Benzoic Acid
Benzyl Alcohol
Di-n-butylphthalate
Dibenzofuran
Isophorone
N-Nitrosodiphenylamine
Naphthalene
Phenol
bis(2-EthylHexyl)phthalate

Site Data/Concentration 1

Minimum Maximum Frequency of

SQL SQL Detection
0.005 0.05 3 / 1 6

0.01 0.01 3 / 1 5
0.01 0.01 1 / 1 5
0.01 0.01 1 / 1 5
0.01 0.01 5 / 1 3
0.01 0.01 1 / 1 5
0.01 0.01 6 / 14
0.01 0.01 9 / 14
0.01 0.01 13 / 14
0.01 0.01 8 / 1 5
0.01 0.01 3 / 1 5
0.01 0.01 1 0 / 1 5

0 0 1 5 / 1 5
0.05 0.05 7 / 1 5
0.01 0.01 8 / 1 5
0.01 0.01 3 / 1 6
0.01 0.01 2 / 1 5
0.01 0.01 4 / 1 5
0.01 0.01 5 / 1 6
0.01 0.01 1 5 / 1 6
0.01 0.01 1 3 / 1 6
0.01 0.01 5 / 1 6

Arithmetic

Minimum Maximum Mean
0.001 0.007 0.0053

0.001 0.007 0.0047
0.002 0.002 0.0048
0.003 0.003 0.0049
0.001 0.003 0.0037
0.005 0.005 0.005
0.001 0.003 0.0036
0.002 0.02 0.0055
0.001 0.21 0.082
0.001 0.034 0.0067
0.002 0.015 0.0053
0.002 0.081 0.0189
0.003 0.33 0.1177
0.002 0.043 0.0209
0.002 0.009 0.0048

0.0004 0.009 0.0048
0.001 0.002 0.0045
0.002 0.008 0.0047
0.001 0.005 0.0043

0.0002 0.088 0.0266
0.003 1.2 0.3474
0.001 0.006 0.0044

Groundwater

EPC3

0.0053

0.0047
0.002
0.003
0.003
0.005
0.003

0.0055
0.082

0.0067
0.0053
0.0189
0.1177
0.0209
0.0048
0.0048
0.002

0.0047
0.0043
0.0266
0.3474
0.0044
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TABLE 38
NON-ZONE II GROUNDWATER EXPOSURE POINT CONCENTRATIONS

DENSE LAYER HOT SPOT

Olin Corporation
Wilmington, MA Facility

OHM
Pesticides/PCBs (mg/L)

Alpha-BHC
Beta-BHC
Delta-BHC
Gamma-BHC (Lindane)
Heptachlor Epoxide

Metals (mg/L)
Aluminum
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt

. Copper
Cyanide
Iron
Lead
Magnesium
Manganese
Mercury
Nickel

Site Data/Concentration 1

Minimum Maximum Frequency of

SQL SQL Detection

0.00005 0.0005 9 / 1 5
0.00005 0.0005 4 / 1 5
0.00005 0.0005 1 / 1 5
0.00005 0.0005 2 / 1 4
0.00005 0.0005 1 / 1 5

0 0 5 / 5
0.05 0.1 2/5

0.015 0.015 1 / 2
0 0 2 / 2
0 0 5 / 5
0 0 1 2 / 1 2
0 0 2 / 2
0 0 2 / 2

0.02 0.02 1 / 2
0 0 5 / 5

0.05 0.25 2 / 5
0 0 5 / 5
0 0 5 / 5

0.0002 0.0002 1 / 2
0 0 2 / 2

Arithmetic

Minimum Maximum Mean

9.4E-05 0.0003 0.000137
5.9E-05 0.00012 7.92E-05
0.0027 0.0027 0.000227
5.8E-05 0.000085 7.27E-05
5.1E-05 0.000051 6.51 E-05

43 2400 1036.6
0.14 0.19 0.086

0.084 0.084 0.0458
0.022 0.19 0.106

290 590 378
0.52 2800 751.2267
0.32 3 1.66
0.13 2.8 1.465

0.026 0.026 0.018
440 3600 1448

0.087 0.17 0.0914
96 1600 685.2
13 580 205.8

0.0009 0.0009 0.0005
0.19 4.2 2.195

Groundwater

EPC3

0.000136867
0.0000792

0.000226667
7.27143E-05

0.000051

1036.6
0.086

0.0458
0.106

378
751.2267

1.66
1.465
0.018
1448

0.0914
685.2
205.8

0.0005
2.195
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TABLE 38
NON-ZONE II GROUNDWATER EXPOSURE POINT CONCENTRATIONS

DENSE LAYER HOT SPOT

Olin Corporation
Wilmington, MA Facility

OHM
Potassium
Sodium
Vanadium
Zinc

Inorganics (mg/L)
Chloride
Nitrate as N
Nitrite as N
Nitrogen, Ammonia
Sulfate as S04

Site Data/Concentration 1

Minimum Maximum Frequency of

SQL SQL Detection
0 0 5 / 5
0 0 5 / 5
0 0 2 / 2
0 0 2 / 2

0 0 3 1 / 3 1
0 0 5 / 5

0.05 0.05 3 / 4
0 0 3 5 / 3 5
0 0 3 2 / 3 2

Arithmetic

Minimum Maximum Mean
16 110 57

1700 22000 10880
0.1 1.4 0.75

0.24 14 7.12

820 91000 13316.77
3.1 22 14.42

0.17 0.33 0.1763
0.81 7000 1 542.009
3700 87000 39853.13

Groundwater

EPC3

57
10880

0.75
7.12

13316.7742
14.42

0.1763
1542.0089
39853.125

Notes:
1 Selection of OHM of Concern for this medium is presented in Table 3.
2 Samples included in Site Data set are presented in Attachment 1.
. Duplicate samples were averaged with their original samples prior to calculation of summary statistics.

The arithmetic mean represents the arithmetic average of all sample results, with one-half the SQL used as the value
for non-detects.

3 The EPC is the arithmetic mean concentration unless the maximum detected concentration is less than the mean concentration,
in which case the maximum detected concentration is the EPC.

EPC = Exposure Point Concentration
OHM = Oil or Hazardous Material
SQL = Sample Quantitation Limit
MADEP (1995): Guidance for Disposal Site Risk Characterization - In Support of the Massachusetts Contingency Plan (WSC/ORS-95-141, July).
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TABLE 39
NON-ZONE II GROUNDWATER EXPOSURE POINT CONCENTRATIONS

GROUNDWATER EXCLUDING HOT SPOTS

Olin Corporation
Wilmington, MA Facility

OHM
VOCs (mg/L)

1,1,1 -Trichloroethane
1 , 1 -Dichloroethane
1 ,2-Dichloroethane
2,4,4-Trimethyl-1 -pentene
2,4,4-Trimethyl-2-Pentene
Acetone
Bromoform
Carbon Disulfide
Carbon Tetrachloride
Chloroform
Methylene Chloride
Tetrachloroethene (PCE)
Toluene

. Trichloroethene (TCE)
Xylenes, Total

SVOCs (mg/L)
1 ,2,4-Trichlorobenzene
1 ,2-Dichlorobenzene
1,3-Dichlorobenzene
1 ,4-Dichlorobenzene
2,6-Dinitrotoluene
2-Nitrophenol
4-Bromophenyl-phenylether
4-Chlorophenyl-phenylether
4-Nitrophenol

Site Data/Concentration 1

Minimum Maximum Frequency of
SQL SQL Detection

0.005 0.005 2 / 43
0.005 0.3 2 / 43
0.005 0.005 1 / 43
0.005 0.01 1 2 / 4 6
0.005 0.01 10 /46
0.01 0.027 1 7 / 4 3

0.005 0.005 2 / 43
0.005 0.01 1 / 43
0.005 0.005 1 / 41
0.005 0.005 1 / 43
0.002 0.01 5 / 42
0.002 0.005 3 / 43
0.005 0.005 2 / 43
0.005 0.005 1 / 43
0.005 0.005 1 / 43

0.01 0.012 1 / 39
0.01 0.012 2 / 39
0.01 0.012 2 / 39
0.01 0.012 2 / 39
0.01 0.012 1 / 39
0.01 0.012 2 / 3 9
0.01 0.012 1 / 39
0.01 0.012 2 / 38

0.025 0.06 6 / 39

Arithmetic
Minimum Maximum Mean

0.001 0.002 0.0025
0.003 0.004 0.006
0.004 0.004 0.0025
0.003 0.42 0.0263
0.002 0.13 0.0114
0.001 13 0.4764
0.002 0.007 0.0026
0.003 0.003 0.0047
0.008 0.008 0.0026
0.005 0.005 0.0026
0.002 0.003 0.0043
0.001 0.001 0.0024
0.001 0.002 0.0025
0.008 0.008 0.0026
0.001 0.001 0.0025

0.002 0.002 0.005
0.003 0.003 0.0049
0.001 0.001 0.0048
0.003 0.003 0.0049
0.001 0.001 0.0049
0.001 0.01 0.0051
0.006 0.006 0.0051
0.001 0.004 0.0049
0.001 0.013 0.0119

Groundwater
EPC3

0.002
0.004

0.0025
0.0263
0.0114
0.4764
0.0026
0.003

0.0026
0.0026
0.003
0.001
0.002

0.0026
0.001

0.002
0.003
0.001
0.003
0.001

0.0051
0.0051
0.004

0.0119
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TABLE 39
NON-ZONE II GROUNDWATER EXPOSURE POINT CONCENTRATIONS

GROUNDWATER EXCLUDING HOT SPOTS

Olin Corporation
Wilmington, MA Facility

OHM
Benzole Acid
Benzyl Alcohol
Di-n-butylphthalate
Dibenzofuran
Diethylphthalate
Isophorone
N-Nitrosodiphenylamine
Naphthalene
Phenol
bis(2-EthylHexyl)phthalate

Pesticides/PCBs (mg/L)
Alpha-BHC
Beta-BHC
Delta-BHC
Gamma-BHC (Lindane)
Heptachlor Epoxide

Metals (mg/L)
Aluminum
Barium
Calcium
Chromium
Cobalt
Copper
Cyanide

Site Data/Concentration 1

Minimum Maximum Frequency of
SQL SQL Detection

0.05 0.06 2 / 39
0.01 0.012 1 / 39
0.01 0.012 2 / 4 1
0.01 0.012 2 / 38
0.01 0.012 1 / 42
0.01 0.012 1 / 38
0.01 0.012 1 1 / 4 2
0.01 0.012 2 / 39
0.01 0.012 6 / 39
0.01 0.014 7 / 41

0.00005 0.00005 3 / 39
0.00005 0.00005 1 / 39
0.00005 0.00005 4 / 39
0.00005 0.00005 1 / 39
0.00005 0.00005 3 / 39

0.1 0.1 2/5
0 0 5 / 5
0 0 5 / 5

0.015 0.015 9 / 33
0 0 1 / 1
0 0 1 / 1
0 0 1 / 1

Arithmetic
Minimum Maximum Mean

0.001 0.006 0.024
0.002 0.002 0.005

0.0002 0.002 0.0048
0.001 0.002 0.0048

0.0003 0.0003 0.0049
0.005 0.005 0.005
0.004 0.67 0.0459
0.001 0.001 0.0048
0.002 0.003 0.0046
0.001 0.01 0.0048

0.00005 0.000064 2.75E-05
0.00006 0.00006 2.59E-05
0.00005 0.00009 2.96E-05
0.0001 1 0.0001 1 2.72E-05
5.2E-05 0.000068 2.78E-05

0.68 12 2.566
0.016 0.077 0.0368

12 440 197.4
0.021 3.6 0.1608
0.021 0.021 0.021
0.36 0.36 0.36

0.053 0.053 0.053

Groundwater
EPC3

0.006
0.002
0.002
0.002

0.0003
0.005

0.0459
0.001
0.003

0.0048

2.75385E-05
2.58974E-05

2.9641 E-05
2.71795E-05
2.77949E-05

2.566
0.0368

197.4
0.1608
0.021
0.36

0.053
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TABLE 39
NON-ZONE II GROUNDWATER EXPOSURE POINT CONCENTRATIONS

GROUNDWATER EXCLUDING HOT SPOTS

Olin Corporation
Wilmington, MA Facility

OHM
Iron
Magnesium
Manganese
Nickel
Potassium
Sodium
Trivalent Chromium
Zinc

Inorganics (mg/L)
Chloride
Nitrate as N
Nitrogen, Ammonia
Sulfate as S04

Site Data/Concentration 1

Minimum Maximum Frequency of
SQL SQL Detection
0.025 0.24 2 / 5

0 0 5 / 5
0 0 5 / 5
0 0 1 / 1
0 0 5 / 5
0 0 5 / 5

0.015 0.015 1 / 4
0 0 1 / 1

3 3 8 6 / 8 7
0.14 0.32 2 / 4
0.04 0.1 87 / 92
240 240 88 / 89

Arithmetic
Minimum Maximum Mean

0.38 21 4.3185
1.1 84 23.9

0.061 10 3.0302
0.11 0.11 0.11

1.9 26 9.3
19 1200 315.4

0.037 0.037 0.0149
0.065 0.065 0.065

2.8 1500 164.5874
0.42 4.4 1.2625
0.23 950 91.3237

5.8 5800 681.2292

Groundwater
EPC3

4.3185
23.9

3.0302
0.11

9.3
315.4

0.0149
0.065

164.5874
1.2625

91.3237
681.2292

Notes:
.1 Selection of OHM of Concern for this medium is presented in Table 3.

Although only VOCs were retained has OHMPC, the EPCs for all non-volatile OHM not screened out becaue of background
or low frequency and concentration were presented in this table.

2 Samples included in Site Data set are presented in Attachment 1.
Duplicate samples were averaged with their original samples prior to calculation of summary statistics.
The arithmetic mean represents the arithmetic average of all sample results, with one-half the SQL used as the value
for non-detects.

3 The EPC is the arithmetic mean concentration unless the maximum detected concentration is less than the mean concentration,
in which case the maximum detected concentration is the EPC.

EPC = Exposure Point Concentration
OHM = Oil or Hazardous Material
SQL = Sample Quantitation Limit
MADEP (1995): Guidance for Disposal Site Risk Characterization - In Support of the Massachusetts Contingency Plan (WSC/ORS-95-141, July).

P:\olin\wilmingt\hhra2\tables\gw\spc\GWNZ2AEP.XLS 6/1 7/973:32 PM



TABLE 40
ZONE II GROUNDWATER EXPOSURE POINT CONCENTRATIONS

PLANT B HOT SPOT

Olin Corporation
Wilmington, MA Facility

OHM of Concern 1

VOCs (mg/L)
2,4,4-Trimethyl-l -pentene
2,4,4-Trimethyl-2-Pentene
2-Hexanone
Acetone
Ethylbenzene
Methylene Chloride
Toluene
Xylenes, Total

SVOCS (mg/L)
1 ,2-Dichlorobenzene
1 ,4-Dichlorobenzene
4-Chloroaniline
4-Methylphenol(p-Cresol)
4-Nitrophenol
Benzole Acid
Di-n-butylphthalate
Di-n-octylphthalate
Dibenzofuran
Diethylphthalate
Fluorene
Indeno (1,2,3-cd) pyrene
N-Nitrosodiphenylamine
Naphthalene
Phenol
bis(2-EthylHexyl)phthalate

Site Data/Concentration 2

Minimum Maximum Frequency of
SQL SQL Detection

0.01 0.01 7 / 8
0.01 0.01 7 / 8
0.01 0.08 1 / 8
0.01 0.1 3/8

0.005 0.03 1 / 8
0.005 0.05 1 / 8
0.005 0.05 2 / 8
0.005 0.005 3 / 8

0.01 0.2 1/8
0.01 0.2 1/8
0.01 0.2 1/8
0.01 0.2 2/8

0.025 1 2/7
0.05 1 1/7
0.01 0.06 3 / 8
0.01 0.2 1/8
0.01 0.2 2/8
0.01 0.06 1 / 8
0.01 0.2 1/8
0.01 0.2 1/8

0 0 8 / 8
0.01 0.2 1/8
0.01 0.2 4/7
0.01 0.01 5 / 8

Arithmetic

Minimum Maximum Mean

0.007 0.56 0.2161
0.002 0.16 0.058

2 2 0.2619
0.026 0.66 0.1057
0.047 0.047 0.0106
0.006 0.006 0.0098
0.001 0.018 0.008
0.008 0.039 0.0123

0.001 0.001 0.0208
0.002 0.002 0.0209
0.01 0.01 0.0219

0.005 0.012 0.019
0.006 0.006 0.091
0.003 0.003 0.0933
0.001 0.006 0.0079

6.4 6.4 0.8175
0.002 0.002 0.0205
0.011 0.011 0.0101
0.019 0.019 0.0199

1.4 1.4 0.1925
0.005 14 2.1063
0.046 0.046 0.0233
0.001 0.005 0.0181
0.002 190 23.7886

Groundwater

EPC3

0.56
0.16

2
0.66

0.047
0.006
0.018
0.039

0.001
0.002
0.01

0.012
0.006
0.003
0.006

6.4
0.002
0.011
0.019

1.4
14

0.046
0.005

190
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TABLE 40
ZONE II GROUNDWATER EXPOSURE POINT CONCENTRATIONS

PLANT B HOT SPOT

Olin Corporation
Wilmington, MA Facility

OHM of Concern 1

Pesticides/RGBs (mg/L)
Aldrin
Gamma BHC (Lindane)
Heptachlor epoxide

Metals (mg/L)
Aluminum
Arsenic
Barium
Calcium
Chromium
Copper
Iron
Magnesium
Manganese
Mercury
Potassium
Sodium
Zinc

Inorganics (mg/L)
Chloride
Nitrogen, Ammonia
Sulfate as S04

Site Data/Concentration 2

Minimum Maximum Frequency of

SQL SQL Detection

0.00005 0.0007 2 / 8
0.00005 0.0007 1 / 7
0.00005 0.0007 1 / 8

0 0 1 / 1
0 0 1 / 1
0 0 1 / 1
0 0 1 / 1

0.01 0.015 1 / 6
0 0 1 / 1
0 0 1 / 1
0 0 1 / 1
0 0 1 / 1
0 0 1 / 1
0 0 1 / 1
0 0 1 / 1
0 0 1 / 1

0 0 1 1 / 1 1
0 0 1 0 / 1 0
0 0 10 /10

Arithmetic

Minimum Maximum Mean

0.000069 0.000077 7.763E-05
0.000099 0.000099 0.000082
0.000013 0.000013 6.413E-05

0.36 0.36 0.36
0.035 0.035 0.035
0.019 0.019 0.019

14 14 14
0.018 0.018 0.0084
0.033 0.033 0.033

17 17 17
2.9 2.9 2.9

0.53 0.53 0.53
0.0003 0.0003 0.0003

2.7 2.7 2.7
25 25 25

0.43 0.43 0.43

5.1 60 34
1.7 380 87.659
2.5 180 47.61

Groundwater

EPC3

0.000077
0.000099
0.000013

0.36
0.035
0.019

14
0.018
0.033

17
2.9

0.53
0.0003

2.7
25

0.43

60
380
180

Notes:
1 Selection of OHM of Concern for this medium is presented in Table 4.
2 Samples included in Site Data set are presented in Attachment 1.

Duplicate samples were averaged with their original samples prior to calculation of summary statistics.
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TABLE 40
ZONE II GROUNDWATER EXPOSURE POINT CONCENTRATIONS

PLANT B HOT SPOT

Olin Corporation
Wilmington, MA Facility

OHM of Concern 1

Site Data/Concentration 2

Minimum Maximum Frequency of

SQL SQL Detection

Arithmetic

Minimum Maximum Mean

Groundwater

EPC 3

The arithmetic mean represents the arithmetic average of all sample results, with one-half the SQL used as the value
for non-detects.

3 The EPC is the maximum detected concentration.
EPC = Exposure Point Concentration
OHM = Oil or Hazardous Material
SQL = Sample Quantitation Limit
MADEP (1995): Guidance for Disposal Site Risk Characterization - In Support of the Massachusetts Contingency Plan

(WSC/ORS-95-141, July).
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TABLE 41
ZONE II GROUNDWATER EXPOSURE POINT CONCENTRATIONS

DENSE LAYER HOT SPOT

Olin Corporation
Wilmington, MA Facility

OHM of Concern 1

VOCs (mg/L)
1 ,2-Dichloroethane
1 ,2-Dichloroethene(total)
2,4,4-Trimethyl-2-Pentene
2-Butanone (MEK)
4-Methyl-2-Pentanone (MIBK)
Acetone
Benzene
Bromodichloromethane
Bromoform
Carbon Disulfide
Chlorobenzene
Chloroform
Dibromochloromethane
Ethylbenzene
Methylene Chloride
Tetrachloroethene (PCE)
Toluene
Trichloroethene (TCE)
Vinyl Chloride
Xylenes, Total

SVOCs (mg/L)
1 ,2-Dichlorobenzene
1 ,4-Dichlorobenzene
2,4-Dichlorophenol
2-Methylphenol (o-Cresol)
2-Nitrophenol

Site Data/Concentration 2

Minimum Maximum Frequency of
SQL SQL Detection

0.005 0.005 5 / 6
0.005 0.005 3 / 6
0.005 0.01 1 / 6

0.01 0.015 2/6
0.01 0.015 2/6

0.015 0.015 4 / 6
0.005 0.005 4 / 6
0.005 0.005 1 / 6
0.005 0.005 2 / 6

0.01 0.01 3 / 6
0.005 0.005 1 / 6

0 0 6 / 6
0.005 0.005 1 / 6
0.005 0.005 4 / 6
0.01 0.033 3 / 6

0.005 0.005 2 / 6
0 0 6 / 6
0 0 6 / 6

0.01 0.01 1 / 6
0.005 0.005 3 / 6

0.01 0.01 3 / 6
0.01 0.01 2 / 6
0.01 0.01 4 / 6
0.01 0.01 4 / 6
0.01 0.01 2 / 6

Arithmetic
Minimum Maximum Mean

0.001 0.02 0.0058
0.002 0.093 0.0174
0.002 0.002 0.0041
0.011 0.027 0.0109
0.003 0.003 0.0056
0.018 0.37 0.1113
0.002 0.01 1 0.0038
0.002 0.002 0.0024
0.004 0.014 0.0047
0.005 0.015 0.0082
0.001 0.001 0.0023
0.004 0.079 0.0382
0.003 0.003 0.0026
0.002 0.007 0.0038
0.006 0.02 0.0101
0.002 0.004 0.0027
0.001 0.17 0.0782
0.007 0.46 0.109
0.013 0.013 0.0063
0.004 0.01 0.0051

0.0003 0.001 0.0029
0.001 0.002 0.0038
0.001 0.003 0.003
0.002 0.017 0.007
0.032 0.045 0.0162

Groundwater
EPC3

0.02
0.093
0.002
0.027
0.003

0.37
0.011
0.002
0.014
0.015
0.001
0.079
0.003
0.007
0.02

0.004
0.17
0.46

0.013
0.01

0.001
0.002
0.003
0.017
0.045
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TABLE 41

ZONE II GROUNDWATER EXPOSURE POINT CONCENTRATIONS

DENSE LAYER HOT SPOT

Olin Corporation
Wilmington, MA Facility

OHM of Concern 1

4-Methylphenol(p-Cresol)
4-Nitrophenol
Benzole Acid
Benzyl Alcohol
Di-n-butylphthalate
Diethylphthalate
Naphthalene
Phenol
bis(2-EthylHexyl)phthalate

Pesticides/PCBs (mg/L)
Alpha-BHC

Metals (mg/L)
Aluminum
Arsenic
Barium
Calcium
Chromium
Iron
Lead
Magnesium
Manganese
Potassium
Sodium

Inorganics (mg/L)
Chloride
Nitrate as N
Nitrite as N

Site Data/Concentration 2

Minimum Maximum Frequency of

SQL SQL Detection
0.01 0.01 4 / 6

0.025 0.025 3 / 6
0.05 0.05 2 / 6
0.01 0.01 4 / 6
0.01 0.01 1 / 6
0.01 0.01 1 / 6
0.01 0.01 4 / 6
0.01 0.01 5 / 6
0.01 0.01 1 / 6

0.00005 0.00005 3 / 5

0.1 0.1 2/3
2.5 2.5 2/3

0.05 0.05 2 / 3
- 0 0 3/3

0.015 0.015 4 / 5
0 0 3 / 3

0.005 0.005 2 / 3
0 0 3 / 3
0 0 3 / 3
0 0 3 / 3
0 0 3 / 3

0 0 1 4 / 1 4
0.05 0.05 2 / 3
0.05 0.05 1 / 3

Arithmetic

Minimum Maximum Mean
0.002 0.051 0.0213
0.005 0.11 0.0376
0.027 0.041 0.028
0.002 0.006 0.004

0.0003 0.0003 0.0042
0.0004 0.0004 0.0042
0.0004 0.015 0.0067
0.005 1.2 0.3588

0.0002 0.0002 0.0042

5.9E-05 0.000073 0.000064

0.63 990 330.2267
0.005 0.008 0.421
0.009 0.019 0.0177

250 470 360
0.023 790 159.0009

6.4 1800 627.1333
0.007 0.1 0.0365

89 750 396.3333
31 150 75.3333
27 110 58.3333

1100 10000 4400

340 12000 4567.143
14 24 12.675

0.17 0.17 0.0733

Groundwater

EPC3

0.051
0.11

0.041
0.006

0.0003
0.0004
0.015

1.2
0.0002

0.000073

990
0.008
0.019

470
790

1800
0.1
750
150
110

10000

12000
24

0.17
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TABLE 41
ZONE II GROUNDWATER EXPOSURE POINT CONCENTRATIONS

DENSE LAYER HOT SPOT

Olin Corporation
Wilmington, MA Facility

OHM of Concern 1

Nitrogen, Ammonia
Sulfate as S04

Site Data/Concentration 2

Minimum Maximum Frequency of
SQL SQL Detection

0 : 0 1 7 / 1 7
0 : 0 1 4 / 1 4

Arithmetic
Minimum Maximum Mean

2 4100 599.6118
1000 48000 18393.57

Groundwater
EPC3

4100
48000

Notes:
1 Selection of OHM of Concern for this medium is presented in Table 4.
2 Samples included in Site Data set are presented in Attachment 1.

Duplicate samples were averaged with their original samples prior to calculation of summary statistics.
The arithmetic mean represents the arithmetic average of all sample results, with one-half the SQL used as the value
for non-detects.

3 The EPC is the maximum detected concentration.
EPC = Exposure Point Concentration
OHM = Oil or Hazardous Material
SQL = Sample Quantitation Limit
MADEP (1995): Guidance for Disposal Site Risk Characterization - In Support of the Massachusetts Contingency Plan

(WSC/ORS-95-141, July).
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TABLE 42
ZONE II GROUNDWATER EXPOSURE POINT CONCENTRATIONS

GROUNDWATER EXCLUDING HOT SPOTS

Olin Corporation
Wilmington, MA Facility

OHM of Concern 1

VOCs (mg/L)
1 ,2-Dichloroethane
1 ,2-Dichloroethene(total)
2, 4,4-TrimethyM -pentene
2,4,4-Trimethyl-2-Pentene
2-Hexanone
4-Methyl-2-Pentanone (MIBK)
Acetone
Benzene
Carbon Bisulfide
Chlorobenzene
Ethylbenzene
Methylene Chloride
Tetrachloroethene (PCE)
Toluene
Trichloroethene (TCE)
Vinyl Chloride
Xylenes, Total
cis-1 ,2-Dichloroethene
trans- 1 ,2-Dichloroethene

SVOCs (mg/L)
1 ,4-Dichlorobenzene
4-Nitrophenol
Benzoic Acid
Di-n-butylphthalate
Diethylphthalate
N-Nitrosodiphenylamine
Naphthalene
bis(2-EthylHexyl)phthalate

Site Data/Concentration 2

Minimum Maximum Frequency of

SQL SQL Detection

0.0002 0.02 3 / 29
0.005 0.005 8 / 27
0.005 0.02 7 / 28
0.005 0.02 4 / 28
0.01 0.015 3 / 2 7
0.01 0.04 1 / 27
0.01 0.04 5 / 27

0.0004 0.02 7 / 29
0.005 0.02 1 / 27

0.0002 0.02 2 / 29
0.005 0.05 2 / 27
0.005 0.02 7 / 29

0.0002 0.02 2 / 28
0.005 0.02 3 / 27
0.005 0.02 8 / 29

0.0004 0.04 2 / 29
0.005 0.02 1 / 27

0 0 2 / 2
0.0002 0.0002 1 / 2

0.01 0.01 1 / 26
0.025 0.05 1 / 26
0.05 0.05 1 / 26
0.01 0.01 1 1 / 2 7

0.007 0.01 7 / 29
0.01 0.01 4 / 27
0.01 0.01 3 / 28
0.01 0.01 9 / 28

Arithmetic

Minimum Maximum Mean

0.0001 0.004 0.003
0.002 0.43 0.0409
0.002 0.012 0.005
0.003 0.006 0.0045
0.057 0.12 0.0165
0.003 0.003 0.0075
0.004 0.076 0.0104

0.0001 0.005 0.0029
0.001 0.001 0.0044

0.0002 0.001 0.0029
0.002 0.004 0.004

0.0009 0.002 0.004
0.001 0.004 0.0029
0.002 0.17 0.0094

0.0009 0.24 0.0156
0.0002 0.002 0.0058
0.017 0.017 0.0037

0.0052 0.033 0.0191
0.0003 0.0003 0.0002

0.001 0.001 0.0049
0.004 0.004 0.0179
0.003 0.003 0.0242

0.0003 0.0009 0.0032
0.0002 0.005 0.0041

O.O01 0.01 1 0.005
0.0002 0.002 0.0046
0.0002 0.012 0.0043

Groundwater

EPC3

0.004
0.43

0.012
0.006

0.12
0.003
0.076
0.005
0.001
0.001
0.004
0.002
0.004

0.17
0.24

0.002
0.017
0.033

0.0003

0.001
0.004
0.003

0.0009
0.005
0.011
0.002
0.012
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TABLE 42
ZONE II GROUNDWATER EXPOSURE POINT CONCENTRATIONS

GROUNDWATER EXCLUDING HOT SPOTS

Olin Corporation
Wilmington, MA Facility

OHM of Concern 1

Metals (mg/L)
Aluminum
Arsenic
Barium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Nickel
Potassium
Sodium
Vanadium
Zinc

Inorganics (mg/L)
Chloride
Nitrate as N
Nitrite as N
Nitrogen, Ammonia
Sulfate as S04

Site Data/Concentration 2

Minimum Maximum Frequency of
SQL SQL Detection

0.1 0.1 1/5
0.005 0.005 2 / 5

0 0 5 / 5
0 0 4 / 4

0.01 0.03 1 / 24
0 0 1 / 1

0.025 0.025 2 / 3
0.054 0.054 4 / 5
0.005 0.005 2 / 5

0 0 4 / 4
0 0 5 / 5
0 0 1 / 1
0 0 3 / 3
0 0 6 / 6
0 0 1 / 1
0 0 3 / 3

2 3 4 1 / 4 3
0.05 0.2 1/4
0.05 0.05 1 / 3
0.04 0.1 40 / 45

10 10 43 / 44

Arithmetic
Minimum Maximum Mean

33 33 6.64
0.01 0.084 0.0203

0.006 0.28 0.0714
5.1 22 14.025

0.15 0.15 0.0119
0.089 0.089 0.089
0.027 0.23 0.0898
0.04 69 14.9734

0.006 0.051 0.0129
0.92 10 4.4175

0.015 2 0.735
0.13 0.13 0.13
0.74 8.1 3.9133

12 78 50.55
0.15 0.15 0.15

0.028 22 7.3543

3.6 1100 155.0209
2.1 2.1 0.5625

0.05 0.05 0.0333
0.12 630 28.1046

4.4 3370 305.3773

Groundwater
EPC3

33
0.084
0.28

22
0.15

0.089
0.23

69
0.051

10
2

0.13
8.1
78

0.15
22

1100
2.1

0.05
630

3370

Notes:
1 Selection of OHM of Concern for this medium is presented in Table 4.
2 Samples included in Site Data set are presented in Attachment 1.

Duplicate samples were averaged with their original samples prior to calculation of summary statistics.
The arithmetic mean represents the arithmetic average of all sample results, with one-half the SQL used as the value
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TABLE 42

ZONE II GROUNDWATER EXPOSURE POINT CONCENTRATIONS

GROUNDWATER EXCLUDING HOT SPOTS

Olin Corporation
Wilmington. MA Facility

OHM of Concern 1

Site Data/Concentration 2

Minimum Maximum Frequency of

SQL SQL Detection

Arithmetic

Minimum Maximum Mean

Groundwater

EPC3

for non-detects.
3 The EPC is the maximum detected concentration.
EPC = Exposure Point Concentration
OHM = Oil or Hazardous Material
SQL = Sample Quantitation Limit
MADEP (1995): Guidance for Disposal Site Risk Characterization - In Support of the Massachusetts Contingency Plan

(WSC/ORS-95-141, July).
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TABLE 43
GROUNDWATER EXPOSURE POINT CONCENTRATIONS
ALTRON WELLS PROCESS WATER (GROUNDWATER)

CURRENT LAND USE

Olin Corporation
Wilmington, MA Facility

OHM of Concern 1

VOCs (mg/L)
2,4,4-TrimethyM-pentene
2,4,4-Trimethyl-2-Pentene
Acetone

SVOCS (mg/L)
bis(2-EthylHexyl)phthalate
Diethylphthalate

Metals (mg/L)
Aluminum
Barium
Calcium
Copper
Iron
Lead
Magnesium
Manganese
Potassium
Sodium
Zinc

Inorganics (mg/L)
Chloride
Nitrogen, Ammonia
Sulfate as S04

Site Data/Concentration 2

Frequency of

Detection

1 / 2
1 / 2
1 / 2

1 / 2
1 / 2

4 / 4
4 / 4
4 / 4
3 / 4
4 / 4
1 / 4
4 / 4
4 / 4
4 / 4
4 / 4
2 / 4

2 / 2
2 / 2
2 / 2

Minimum Maximum

0.004 0.004
0.001 0.001
0.007 0.007

0.005 0.005
0.001 0.001

0.036 0.22
0.04 0.051
17 20

0.01 0.07
0.011 0.84
0.01 0.01
3.7 4.4

0.95 3.64
2.55 5
65 85.4

0.032 0.037

1 56 1 80
9 60.7

86.8 316

Groundwater

EPC3

0.004
0.001
0.007

0.005
0.001

0.22
0.051

20
0.07
0.84
0.01
4.4

3.64
5

85.4
0.037

180
60.7
316

Building
Air

EPC* (ug/m3)

0.46
0.11
0.81

NA
NA

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
330
NA

Notes:
1 All OHM potentially related to the site were included as OHM of concern.
2 Samples included in the data set include the following:

For VOCs, samples collected from wells B1 and B3 17-Oct-96.
For SVOCs, samples collected from wells B1 and B3 15-July-93 (no SVOC analyses were
conducted on the samples collected in 1996).
For metals, samples collected from wells B1 and B3 10-Mar-92 and 15-July-93 (no metals
analyses were conducted on the samples collected in 1996).
For inorganics, samples collected from wells B1 and B3 17-Oct-96.

3 The EPC is the maximum detected concentration.
4 The building air EPC is calculated in Attachment 5.
EPC = Exposure Point Concentration
OHM = Oil or Hazardous Material
NA = Not Applicable; OHM is not a OHM of concern via this exposure pathway.
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TABLE 44
ZONE II GROUNDWATER

EXPOSURE POINT CONCENTRATIONS
TOWN WELLS - CURRENT CONDITIONS

UNTREATED WATER

Olin Corporation

Wilmington, MA Facility

OHM1
Groundwater

EPC2

CHESTNUT STREET
VOCs (mg/U
cis-1,2-Dichloroethene
Chloroform
Methylene Chloride
Trichloroethene (TCE)
SVOCs (mg/L)
1,3-dichlorobenzene
Naphthalene
bis(2-ethylhexyl)phthalate
Metals (mg/L)
Barium
Calcium
Iron
Lead
Magnesium
Manganese
Potassium
Sodium
Zinc
Inorganics (mg/L)
Chloride
Nitrate as N
Nitrogen, Ammonia
Sulfate as S04

BUTTERS ROW 1
VOCs (mg/L)
1,2-Dichloroethane
Benzene
Chlorobenzene
cis-1,2-Dichloroethene
trans-1,2-Dichloroethene
Methylene Chloride
Trichloroethene (TCE)
Vinyl Chloride
SVOCs (mg/L)
Naphthalene
Metals (mg/L)
Arsenic
Barium

0.00035
0.000953
0.0016
0.0034

0.001
0.00049
0.0066

0.02
18.75
1.35

0.0022
4.32
0.51
3

41.5
0.035

83.96
0.29
1.36
48.9

0.00015
0.00011
0.00024
0.033

0.00028
0.0011
0.0015
0.00024

0.0011

0.01
0.026
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TABLE 44
ZONE II GROUNDWATER

EXPOSURE POINT CONCENTRATIONS
TOWN WELLS - CURRENT CONDITIONS

UNTREATED WATER

Olin Corporation

Wilmington, MA Facility

OHM1

Calcium
Copper
Iron
Magnesium
Manganese
Potassium
Sodium
Zinc
Inorganics (mg/L)
Chloride
Nitrate as N
Nitrite as N
Nitrogen, Ammonia
Sulfate as SO4

BUTTERS ROW 2
VOCs (mg/L)
1,2-Dichloroethane
cis-1 ,2-Dichloroethene
Methylene Chloride
Trichloroethene (TCE)
Vinyl Chloride
SVOCs (mg/L)
Naphthalene
Metals (mg/L)
Barium
Calcium
Iron
Magnesium
Manganese
Potassium
Sodium
Inorganics (mg/L)
Chloride
Nitrate as N
Nitrogen, Ammonia
Sulfate as S04

Groundwater

EPC2

41.25
0.09675

3.9
8.87
0.73
6.2

71.15
0.028

107.59
0.17
0.02
6.44

137.88

0.0001 3
0.012

0.0017
0.00022
0.00037

0.00046

0.023
23.25

7.9
4.5

0.27
3.4
24

65.37
0.276
0.475

39.7

Notes:
1 OHM are those detected in the samples collected in the most recent

four quarters of groundwater sampling.
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TABLE 44
ZONE II GROUNDWATER

EXPOSURE POINT CONCENTRATIONS
TOWN WELLS - CURRENT CONDITIONS

UNTREATED WATER

Olin Corporation

Wilmington, MA Facility

Groundwater

OHM1 EPC2

2 The EPC is the average detected concentration of samples collected
in the most recent four quarters of groundwater sampling.
Measured concentrations are based on samples taken from raw water
at each of these wells. Concentrations of these OHM are not
necessarily site-related.
EPCs were identified, but risks were not calculated because no one is
exposed to the untreated water.

EPC = Exposure Point Concentration
OHM = Oil or Hazardous Material
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TABLE 45
ZONE II GROUNDWATER

EXPOSURE POINT CONCENTRATIONS
TOWN WELLS - CURRENT CONDITIONS

TREATED WATER

Olin Corporation

Wilmington, MA Facility

OHM1

Metals (mg/L)
Manganese
Inorganics (mg/L)
Chloride
Nitrogen, Ammonia

Sulfate as 804

Groundwater

EPC2

0.033C

78.4

ND3

79.5
Notes:

Treatment Plant.
2 The EPC is the detected concentration of the OHM in the finished

water at the Butters Row Treatment Plant.
3 Although the analysis reported ammonia concentrations, the analytical

method used measured chloramines, not ammonia.
EPC = Exposure Point Concentration
OHM = Oil or Hazardous Material
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TABLE 46

ZONE II GROUNDWATER EXPOSURE POINT CONCENTRATIONS

TOWN WELLS - FUTURE CONDITIONS

SCENARIO: ALL WELLS PUMPING - WET SEASON
Olin Corporation

Wilmington, MA Facility
SCENARIO WITH WELL GW-83-D

Wall

Well
Butter's Row #1
Butters Row #2
Chestnut Street #1
Chestnut #2/1 A
Town Park

TOTAL

Flow Conditions
5-year

average flow Relative
(gpm) Flow

190.2 0.2
286.7 0.3
173.3 0.18
263.1 0.28

30.2 0.03
943.5

1.35864 mgd

OHM / Groundwater EPC

Chloride
114

66
284

57
94

Incoming OHM at BRTP (est; mg/L) 2 1 1 2.5

OHM in finished water (est; mg/L) 2 1 1 2.5

Ammonia
9.7

0.38
65

0.63
0.42

13.94

NP3

Sodium
77
33

309
33
39

91.3

91.3

Sulfate
192
43

849
30
30

213.4

234.4

Aluminum
0.32

0.2
1.4
0.2
0.2

0.438

NE

Iron
14.7

5.5
57
1.1

0.99

15.2

<0.1

(mg/L) 1

Calcium
37
21
40
15
17

25.6
NE

Magnesium
10

4.9
22

4.8
4.5

8.9

NE

Manganese
1.11
0.25

3
0.02
0.47

0.86
0.034

Total
Dissolved

Solids
465
316

1584
208
233

538

NE

p:\oUn\wilmingt\hhra2\tablflS\gw\8pc\TWFUTAWW.XLS Page 1 6/19/9712:54 PM



TABLE 46

ZONE II GROUNDWATER EXPOSURE POINT CONCENTRATIONS

TOWN WELLS - FUTURE CONDITIONS

SCENARIO: ALL WELLS PUMPING - WET SEASON

Olin Corporation

Wilmington, MA Facility
SCENARIO WITHOUT WELL GW-83-D

Well

Well
Butter's Row #1
Butters Row #2
Chestnut Street #1
Chestnut 12/1 A
Town Park

TOTAL

Flow Conditions
5-year

average flow Relative
(gpm) Flow

190.2 0.2
286.7 0.3
173.3 0.18
263.1 0.28

30.2 0.03
943.5

1.35864 mgd

OHM / Groundwater EPC

Chloride
93
66
81
57
94

Incoming OHM at BRTP Jest; mg/L) 2 71 .8

OHM in finished water (est;mg/L)2 71.8

Ammonia
3.3

0.38
4.3

0.63
0.42

1.74

NP3

Sodium
49
33
41
33
39

37.5

37.5

Sulfate
112
43
87
30
30

60.3

81.3

Aluminum
0.19

0.2
0.19
0.2
0.2

0.19

NE

Iron
9.1
5.5

5
1.1

0.99

4.7

<0.1

(mg/L) '

Calcium
35
21
27
15
17

22.9

NE

Magnesium
8.3
4.9

6
4.8
4.5

5.7

NE

Manganese
0.9

0.25
1

0.02
0.47

0.45

0.034

Total
Dissolved

Solids
328
316
288
208
233

277

NE
Notes:
1 OHM are those that were modeled, as described in text.
2 Concentrations calculated as described in text.
All data represent dissolved concentrations except manganese, for which the data presented represent total concentrations.
3. No ammonia as ammonium ion would be expected in water containing greater than 0.1 mg/L free residual chlorine. The presence of free residual chlorine

indicates that any ammonia has been oxidized. At Butter's Row, maintenance of free residual chlorine is required for disinfection purposes.
EPC - Exposure Point Concentration
OHM - Oil or Hazardous Material
gpm = gallon per minute
mgd = million gallons per day
BRTP = Butters Row Treatment Plant
NE = Not Evaluated
NP = Not Present
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TABLE 47
ZONE II GROUNDWATER EXPOSURE POINT CONCENTRATIONS

TOWN WELLS - FUTURE CONDITIONS
SCENARIO: ALL WELLS PUMPING - DRY SEASON

Olin Corporation
Wilmington, MA Facility

Well Flow Conditions
5-year

average flow Relative
Well
Butter's Row #1
Butters Row #2
Chestnut Street *1
Chestnut #2/1 A
Town Park

TOTAL

(gpm) Flow
190.2 0.2
286.7 0.3
173.3 0.18
263.1 0.28

30.2 0.03
943.5

1.35864 mgd

OHM / Ground water EPC

Chloride
89
66

134
57
94

Incoming OHM at BRTP {est; mg/L) 2 80.5
OHM in finished water (est; mg/L)2 80.5

Ammonia
2.6

0.38
15

0.63
0.42

3.52

NP3

Sodium
45
33
67
33
39

41.4

41.4

Sulfate
95
43

262
30
30

88.4
109.4

Aluminum
0.19
0.2
0.2
0.2
0.2

0.196
NE

Iron
9.1
5.5
6.4
1.1

0.99

5.0

<0.1

(mg/L) '

Calcium
33
21
15
15
17

20.3
NE

Magnesium
7.5
4.9
13

4.8
4.5

6.8
NE

Manganese
0.84
0.25

2.1
0.02
0.47

0.64

0.034

Total
Dissolved

Solids
303
316
588
208
233

326

NE

Notes:
1 OHM are those that were modeled, as described in text.
2 Concentrations calculated as described in text.
All data represent dissolved concentrations except manganese, for which the data presented represent total concentrations.
3 No ammonia as ammonium ion would be expected in water containing greater than 0.1 mg/L free residual chlorine. The presence of free residual chlorine

indicates that any ammonia has been oxidized. At Butter's Row, maintenance of free residual chlorine is required for disinfection purposes.
EPC = Exposure Point Concentration
OHM = Oil or Hazardous Material
gpm = gallon per minute
mgd = million gallons per day
BRTP = Butters Row Treatment Plant
NE = Not Evaluated
NP = Not Present
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TABLE 48
ZONE II GROUNDWATER EXPOSURE POINT CONCENTRATIONS

TOWN WELLS - FUTURE CONDITIONS
SCENARIO: BUTTERS ROW #1 PUMPING - WET SEASON

Olin Corporation
Wilmington, MA Facility

Well Flow Conditions
5-year

average flow Relative
Well
Butter's Row #1
Butters Row #2
Chestnut Street #1
Chestnut #2/1 A
Town Park

TOTAL

(qpm) Flow
190.2
286.7
173.3
263.1

30.2
943.5

1.35864 mgd

Incoming OHM at BRTP (est; mg/L) 2

OHM in finished water (est; mg/L) 2

1
NA
NA
NA
NA

OHM / Groundwater EPC

Chloride
90

NA
NA
NA
NA

90.0

90.0

Ammonia
2.5
NA
NA
NA
NA

2.50
NP3

Sodium
46

NA
NA
NA
NA

46.0

46.0

Sulfate
92

NA
NA
NA
NA

92.0

113.0

Aluminum
0.19
NA
NA
NA
NA

0.190

NE

Iron
7

NA
NA
NA
NA

7.0

<0.1

(mg/L) '

Calcium
32

NA
NA
NA
NA

32.0

NE

Magnesium
7.4
NA
NA
NA
NA

7.4

NE

Manganese
0.79
NA
NA
NA
NA

0.79

0.034

Total
Dissolved

Solids
309
NA
NA
NA
NA

309.0

NE

Notes:
1 OHM are those that were modeled, as described in text.
2 Concentrations calculated as described in text.
All data represent dissolved concentrations except manganese, for which the data presented represent total concentrations.
3 No ammonia as ammonium ion would be expected in water containing greater than 0.1 mg/L free residual chlorine. The presence of free residual chlorine

indicates that any ammonia has been oxidized. At Butter's Row, maintenance of free residual chlorine is required for disinfection purposes.
EPC = Exposure Point Concentration
OHM = Oil or Hazardous Material
gpm = gallon per minute
mgd = million gallons per day
BRTP = Butters Row Treatment Plant
NA = Not Applicable
NE = Not Evaluated
NP = Not Present
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TABLE 49
ZONE II GROUNDWATER EXPOSURE POINT CONCENTRATIONS

TOWN WELLS - FUTURE CONDITIONS
SCENARIO: BUTTERS ROW #1 PUMPING - DRY SEASON

Olin Corporation
Wilmington, MA Facility

Well Flow Condition*
5-year

average flow Relative
Well
Butter's Row #1
Butters Row #2
Chestnut Street #1
Chestnut #2/1 A
Town Park

TOTAL

(gpm) Flow
190.2
286.7
173.3
263.1

30.2
943.5

1.35864 mgd

Incoming OHM at BRTP (est; mg/L) 2

OHM in finished water (est; mg/L) 2

1
NA
NA
NA
NA

OHM / Groundwater EPC

Chloride
79

NA
NA
NA
NA

79.0

79.0

Ammonia
1.5
NA
NA
NA
NA

1.50

NP3

Sodium
40

NA
NA
NA
NA

40.0

40.0

Sulfate
61

NA
NA
NA
NA

61.0

82.0

Aluminum
0.2
NA
NA
NA
NA

0.200

NE

Iron
6.1
NA
NA
NA
NA

6.1

<0.1

(mg/L) '

Calcium
25

NA
NA
NA
NA

25.0

NE

Magnesium
5.9
NA
NA
NA
NA

5.9

NE

Manganese
0.55
NA
NA
NA
NA

0.55

0.034

Total
Dissolved

Solids
268
NA
NA
NA
NA

268.0

NE

Notes:
1 OHM are those that were modeled, as described in text.
2 Concentrations calculated as described in text.
All data represent dissolved concentrations except manganese, for which the data presented represent total concentrations.

. 3 No ammonia as ammonium ion would be expected in water containing greater than 0.1 mg/L free residual chlorine. The presence of free residual chlorine
indicates that any ammonia has been oxidized. At Butter's Row, maintenance of free residual chlorine is required for disinfection purposes.

EPC = Exposure Point Concentration
OHM = Oil or Hazardous Material
gpm = gallon per minute
mgd = million gallons per day
BRTP = Butters Row Treatment Plant
NA = Not Applicable
NE = Not Evaluated
NP = Not Present
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TABLE 50
SURFACE WATER EXPOSURE POINT CONCENTRATIONS - EAST DITCH

CURRENT LAND USE (HISTORICAL DATA)

Olin Corporation
Wilmington, MA Facility

OHM of Concern 1

VOCs (mg/L)
1,1,1 -Trichloroethane
1 ,2-Dichloroethene(total)
2,4,4-Trimethyl-l -pentene
2.4,4-TrimethYl-2-Pentene
4-Methyl-2-Pentanone (MIBK)
Chloroethane
Ethylbenzene
Methylene Chloride
Toluene
Trichloroethene (TCE)
Vinyl Chloride
Xylenes, Total

SVOCs (mg/L)
Qi-n-octylphthalate
N-Nitrosodiphenylamine
Phenol
bis(2-EthylHexyl)phthalate

Metals (mg/L)
Aluminum
Arsenic
Barium
Calcium
Chromium
Hexavalent Chromium
Iron
Lead

Site Data/Concentration 2

Minimum Maximum Frequency of

SQL SQL Detection

0.005 0.005 5 / 1 2
0.005 0.005 6 / 1 7
0.01 0.01 9 / 12
0.01 0.01 6 / 1 2

0.015 0.015 3 / 1 2
0.01 0.01 5 / 1 2

0.005 0.005 3 / 1 2
0.01 0.01 7 / 1 2

0.005 0.005 9 / 1 2
0.005 0.005 8 / 1 2
0.01 0.01 3 / 1 2

0.005 0.006 3 / 1 2

0.01 0.01 1 / 1 2
0.01 0.01 2 / 12
0.01 0.01 1 / 1 2

0 0 1 2 / 1 2

0.1 0.1 9 / 12
0.005 0.005 4 / 1 2

0 0 1 1 / 1 1
0 0 1 2 / 1 2

0.015 0.015 8 / 12
0.015 0.015 2/7

0 0 1 2 / 1 2
0.005 0.005 3 / 1 2

Arithmetic

Minimum Maximum Mean

0.001 0.006 0.0027
0.001 0.01 0.0036
0.003 0.023 0.007
0.001 0.006 0.0038
0.001 0.002 0.006
0.001 0.014 0.0048
0.001 0.003 0.0023
0.001 0.003 0.0032
0.005 0.076 0.0263
0.001 0.013 0.005
0.002 0.002 0.0043
0.005 0.007 0.0034

0.0085 0.0085 0.0053
0.002 0.0025 0.0045
0.001 0.001 0.0047
0.002 0.074 0.0122

0.29 3.5 1.4342
0.006 0.037 0.0088
0.02 0.039 0.0239

26 35 29.5833
0.022 0.41 0.1598
0.024 0.0305 0.0131

0.49 5.4 2.23
0.006 0.03 0.007

EPC3

0.0027
0.0036
0.007

0.0038
0.002
0.0048
0.0023
0.003

0.0263
0.005
0.002
0.0034

0.0053
0.0025
0.001
0.0122

1 .4342
0.0088
0.0239
29.5833
0.1598
0.0131

2.23
0.007
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TABLE 50
SURFACE WATER EXPOSURE POINT CONCENTRATIONS - EAST DITCH

CURRENT LAND USE (HISTORICAL DATA)

Olin Corporation
Wilmington, MA Facility

OHM of Concern 1

Magnesium
Manganese
Potassium
Sodium
Zinc

Inorganics (mg/L)
Chloride
Nitrate as N
Nitrite as N
Nitrogen, Ammonia
Sulfate as S04

Site Data/Concentration 2

Minimum Maximum Frequency of

SQL SQL Detection
0 0 1 2 / 1 2
0 0 1 2 / 1 2
0 0 1 2 / 1 2
0 0 1 2 / 1 2
0 0 1 2 / 1 2

0 0 1 2 / 1 2
0 0 2 / 2

0.05 0.05 1 / 7
0 0 1 2 / 1 2
0 0 1 2 / 1 2

Arithmetic

Minimum Maximum Mean
3.6 7.3 5.0833

0.28 1.25 0.6908
2.5 6.6 3.575
30 160 64.75

0.037 0.2 0.0777

44 210 86
2.3 5.85 4.075

0.331 0.331 0.0687
0.34 59 16.455

26 400 120.1667

EPC3

5.0833
0.6908
3.575
64.75

0.0777

86
4.075

0.0687
16.455
120.167

Notes:
1 Selection of OHM of Concern for this medium is presented in Table 5.
2 Samples included in Site Data set are presented in Attachment 1.

.Duplicate samples were averaged with their original samples prior to calculation of summary statistics.
The arithmetic mean represents the arithmetic average of all sample results, with one-half the SQL used as the
value for non-detects.

The median represents the median value of all sample results, including non-detects, with the SQL used as the
value for non-detects.

3 The EPC is the arithmetic mean concentration unless the arithmetic mean concentration exceeds the maximum
detected concentration (MADEP, 1995). For these OHM, the maximum detected concentration is used as the EPC.

EPC = Exposure Point Concentration
OHM = Oil or Hazardous Material
SQL = Sample Quantitation Limit
MADEP (1995): Guidance for Disposal Site Risk Characterization - In Support of the Massachusetts Contingency Plan

(WSC/ORS-95-141, July).
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TABLE 51
SURFACE WATER EXPOSURE POINT CONCENTRATIONS - ON-SITE DITCH

CURRENT LAND USE (HISTORICAL DATA)

Olin Corporation
Wilmington, MA Facility

OHM of Concern 1

VOCs (mg/L)
2,4,4-TrimethyM-pentene
2,4,4-Trimethyl-2-Pentene
Bromoform

SVOCs (mg/L)
Di-n-octylphthalate
N-Nitrosodiphenylamine
Phenol
bis(2-EthylHexyl)phthalate

Metals (mg/L)
Aluminum
Arsenic
Barium
Calcium
Chromium
Cobalt
Hexavalent Chromium
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Sodium
Vanadium
Zinc

Site Data/Concentration 2

Minimum Maximum Frequency of

SQL SQL Detection

0.01 0.01 5 / 1 2
0.01 0.01 5 / 1 2

0.005 0.005 3 / 1 2

0.01 0.01 2 / 12
0.01 0.01 5 / 1 2
0.01 0.01 2 / 1 2
0.01 0.17 6 / 12

0 0 1 2 / 1 2
0.005 0.005 3 / 1 2

0 0 1 2 / 1 2
0 0 1 2 / 1 2

0.015 0.015 8 / 1 2
0.015 0.015 3 / 1 2
0.015 0.015 1 / 2

0 0 1 2 / 1 2
0.005 0.005 1 / 1 2

0 0 1 2 / 1 2
0 0 1 2 / 1 2

0.0002 0.0002 1 / 1 2
0.04 0.04 1 / 1 2

0 0 1 2 / 1 2
0 0 1 2 / 1 2

0.025 0.025 1 / 1 2
0.025 0.025 1 1 / 1 2

Arithmetic

Minimum Maximum Mean

0.005 0.028 0.0082
0.002 0.01 0.0048
0.001 0.003 0.0023

0.001 0.006 0.0048
0.002 0.003 0.0038
0.001 0.002 0.0044
0.002 0.009 0.0161

0.17 21 5.615
0.005 0.25 0.0241
0.007 0.055 0.0236

4 140 39.075
0.057 1 .7 0.4062
0.02 0.046 0.0132

0.074 0.074 0.0408
0.2 72 7.89

0.18 0.18 0.0173
1.8 12 4.75

0.013 2.3 0.7925
0.0009 0.0009 0.0002
0.049 0.049 0.0224
0.45 2.8 2.0558

7 260 122.75
0.19 0.19 0.0273

0.026 0.11 0.0611

EPC3

0.0082
0.0048
0.0023

0.0048
0.003
0.002
0.009

5.615
0.0241
0.0236
39.075
0.4062
0.0132
0.0408

7.89
0.0173

4.75
0.7925
0.0002
0.0224
2.0558
122.75
0.0273
0.0611
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TABLE 51
SURFACE WATER EXPOSURE POINT CONCENTRATIONS - ON-SITE DITCH

CURRENT LAND USE (HISTORICAL DATA)

Olin Corporation
Wilmington, MA Facility

OHM of Concern 1

Inorganics (mg/L)
Chloride
Nitrate as N
Nitrite as N
Nitrogen, Ammonia
Sulfate as 804

Site Data/Concentration z

Minimum Maximum Frequency of

SQL SQL Detection

0 : 0 12/12
0 : 0 2 / 2
0 : 0 2 / 2

0.1 : 0.1 10 / 12
0 : 0 1 2 / 1 2

Arithmetic

Minimum Maximum Mean

13 260 128.5833
6.4 6.6 6.5

0.054 0.085 0.0695
0.26 85 28.4458

76 600 304.5

EPC3

128.583
6.5

0.0695
28.4458
304.5

Notes:
1 Selection of OHM of Concern for this medium is presented in Table 5.
2 Samples included in Site Data set are presented in Attachment 1.

Duplicate samples were averaged with their original samples prior to calculation of summary statistics.
The arithmetic mean represents the arithmetic average of all sample results, with one-half the SQL used as the
value for non-detects.

The median represents the median value of all sample results, including non-detects, with the SQL used as the
value for non-detects.

3 The EPC is the arithmetic mean concentration unless the arithmetic mean concentration exceeds the maximum
detected concentration (MADEP, 1995). For these OHM, the maximum detected concentration is used as the EPC.

EPC = Exposure Point Concentration
OHM = Oil or Hazardous Material
SQL = Sample Quantitation Limit
MADEP (1995): Guidance for Disposal Site Risk Characterization - In Support of the Massachusetts Contingency Plan

(WSC/ORS-95-141, July).
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TABLE 52
SURFACE WATER EXPOSURE POINT CONCENTRATIONS - WEST DITCH OFF-SITE

CURRENT LAND USE (HISTORICAL DATA)

Olin Corporation
Wilmington, MA Facility

OHM of Concern 1

VOCs (mg/L)
2,4,4-TrimethyM -pentene
2 ,4, 4-Trimethyl-2-Pentene
Acetone
Bromoform

SVOCs (mg/L)
Di-n-octylphthalate
N-Nitrosodiphenylamine
Phenol
bis(2-EthylHexyl)phthalate

Metals (mg/L)
Aluminum
Barium
Calcium
Chromium
Cobalt
Copper
Hexavalent Chromium
Iron
Lead
Magnesium
Manganese
Nickel
Potassium
Sodium
Zinc

Site Data/Concentration 2

Minimum Maximum Frequency of

SQL SQL Detection

0.01 0.01 2 / 4
0.01 0.01 2 / 4

0.015 0.015 1 / 4
0.005 0.005 2 / 4

0.01 0.01 1 / 4
0.01 0.01 2 / 4
0.01 0.01 3 / 4
0.01 0.025 1 / 4

0.1 0.1 3/4
0 0 4 / 4
0 0 4 / 4

0.015 0.015 3/4
0.015 0.015 2 / 4
0.025 0.025 1 / 4

0 0 1 / 1
0 0 4 / 4

0.005 0.005 1 / 4
0 0 4 / 4
0 0 4 / 4

0.04 0.04 1 / 4
0 0 4 / 4
0 0 4 / 4

0.025 0.025 2 / 4

Arithmetic
Minimum Maximum Mean

0.006 0.2 0.0539
0.002 0.081 0.0236
0.093 0.093 0.0182
0.001 0.0025 0.0021

0.001 0.001 0.004
0.0035 0.031 0.0111
0.002 0.003 0.0034
0.006 0.006 0.0071

0.32 34 11.73
0.018 0.04 0.027

15 37 27
0.032 9.9 3.0224
0.016 0.11 0.0342
0.12 0.12 0.0394
0.2 0.2 0.2

0.048 28 8.4945
0.015 0.015 0.0056

2 17 7.65
0.16 4.4 1.545
0.11 0.11 0.0425

1.2 3.7 2.075
25 210 118.75

0.0905 0.19 0.0764

EPC3

0.0539
0.0236
0.0182
0.0021

0.001
0.0111
0.003
0.006

11.73
0.027

27
3.0224
0.0342
0.0394

0.2
8.4945
0.0056

7.65
1.545

0.0425
2.075
118.75
0.0764
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TABLE 52
SURFACE WATER EXPOSURE POINT CONCENTRATIONS - WEST DITCH OFF-SITE

CURRENT LAND USE (HISTORICAL DATA)

Olin Corporation
Wilmington, MA Facility

OHM of Concern 1

Inorganics (mg/L)
Chloride
Nitrate as N
Nitrogen, Ammonia
Sulfate as S04

Site Data/Concentration 2

Minimum Maximum Frequency of

SQL SQL Detection

0 : 0 4 / 4
0 : 0 2 / 2
0 : 0 4 / 4
0 : 0 4 / 4

Arithmetic

Minimum Maximum Mean

32 200 114.75
0.2 1.2 0.7
3.9 110 57.35
78 830 383.25

EPC3

114.75
0.7

57.35
383.25

Notes:
1 Selection of OHM of Concern for this medium is presented in Table 5.
2 Samples included in Site Data set are presented in Attachment 1.

Duplicate samples were averaged with their original samples prior to calculation of summary statistics.
The arithmetic mean represents the arithmetic average of all sample results, with one-half the SQL used as the
value for non-detects.

The median represents the median value of all sample results, including non-detects, with the SQL used as the
value for non-detects.

3 The EPC is the arithmetic mean concentration unless the arithmetic mean concentration exceeds the maximum
detected concentration (MADEP, 1995). For these OHM, the maximum detected concentration is used as the EPC.

EPC = Exposure Point Concentration
OHM = Oil or Hazardous Material
SQL = Sample Quantitation Limit
MADEP (1995): Guidance for Disposal Site Risk Characterization - In Support of the Massachusetts Contingency Plan

(WSC/ORS-95-141, July).
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TABLE 53
SURFACE WATER EXPOSURE POINT CONCENTRATIONS - EAST DITCH

CURRENT LAND USE (RECENT DATA)

Olin Corporation
Wilmington, MA Facility

OHM of Concern n

Metals (mg/L)
Aluminum
Barium
Calcium
Chromium
Iron
Magnesium
Manganese
Potassium
Sodium

Inorganics (mg/L)
Chloride
Nitrate as N
Nitrogen, Ammonia
Sulfate as S04
Sulfide

Site Data/Concentration 2

Minimum Maximum Frequency of

SQL SQL Detection

0 0 1 / 1
0 0 1 / 1
0 0 1 / 1
0 0 1 / 1
0 0 1 / 1
0 0 1 / 1
0 0 1 / 1
0 0 1 / 1
0 0 1 / 1

0 0 1 / 1
0 0 1 / 1
0 0 1 / 1
0 0 1 / 1
0 0 1 / 1

Arithmetic

Minimum Maximum Mean

1.6 1.6 1.6
0.019 0.019 0.019

56 56 56
0.023 0.023 0.023

0.54 0.54 0.54
4.7 4.7 4.7

0.26 0.26 0.26
1.9 1.9 1.9
120 120 120

120 120 120
2.7 2.7 2.7
28 28 28

280 280 280
2 2 2

EPC3

1.6
0.019

56
0.023
0.54
4.7

0.26
1.9
120

120
2.7
28
280
2

Notes:
1 Selection of OHM of Concern for this medium is presented in Table 6.
2 Samples included in Site Data set are presented in Attachment 1.

Duplicate samples were averaged with their original samples prior to calculation of summary statistics.
The arithmetic mean represents the arithmetic average of all sample results, with one-half the SQL used as the
value for non-detects.

The median represents the median value of all sample results, including non-detects, with the SQL used as the
value for non-detects.

3 The EPC is the arithmetic mean concentration unless the arithmetic mean concentration exceeds the maximum
detected concentration (MADEP, 1995). For these OHM, the maximum detected concentration is used as the EPC.

EPC = Exposure Point Concentration
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TABLE 53
SURFACE WATER EXPOSURE POINT CONCENTRATIONS - EAST DITCH

CURRENT LAND USE (RECENT DATA)

Olin Corporation
Wilmington, MA Facility

OHM of Concern 1

Site Data/Concentration 2

Minimum Maximum Frequency of

SQL SQL Detection

Arithmetic

Minimum Maximum Mean EPC3

OHM = Oil or Hazardous Material
SQL = Sample Quantitation Limit
MADEP (1995): Guidance for Disposal Site Risk Characterization - In Support of the Massachusetts Contingency Plan

(WSC/ORS-95-141, July).
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TABLE 54
SURFACE WATER EXPOSURE POINT CONCENTRATIONS - ON-SITE DITCH

CURRENT LAND USE (RECENT DATA)

Olin Corporation
Wilmington, MA Facility

OHM of Concern 1

Metals (mg/L)
Aluminum
Barium
Calcium
Chromium
Iron
Magnesium
Manganese
Potassium
Sodium

Inorganics (mg/L)
Chloride
Nitrate & Nitrite as N
Nitrate as N
Nitrogen, Ammonia
Sulfate as S04
Sulfide

Site Data/Concentration 2

Minimum Maximum Frequency of

SQL SQL Detection

0 0 4 / 4
0 0 4 / 4
0 0 4 / 4

0.015 0.015 2/4
0.53 0.53 3 / 4

0 0 4 / 4
0 0 4 / 4
0 0 4 / 4
0 0 4 / 4

0 0 4 / 4
0 0 1 / 1
0 0 3 / 3
0 0 3 / 3
0 0 4 / 4
1 1 1 / 3

Arithmetic

Minimum Maximum Mean

0.13 2.4 1.045
0.019 0.038 0.0273

43 280 154.375
0.0195 0.02 0.0136
0.082 3.65 1.1868

2.5 6.3 4.45
0.23 0.775 0.5063

1.1 3.9 2.625
16 130 70.5

24 160 76
6.8 6.8 6.8

0.25 7.2 3.8833
2 91 51.6667

130 1100 597.5
5 5 1.25

EPC3

1.045
0.0273
154.375
0.0136
1.1868
4.45

0.5063
2.625
70.5

76
6.8

3.8833
51.6667

597.5
1.25

Notes:
1 Selection of OHM of Concern for this medium is presented in Table 6.
2 Samples included in Site Data set are presented in Attachment 1.

Duplicate samples were averaged with their original samples prior to calculation of summary statistics.
The arithmetic mean represents the arithmetic average of all sample results, with one-half the SQL used as the
value for non-detects.

The median represents the median value of all sample results, including non-detects, with the SQL used as the
value for non-detects.

3 The EPC is the arithmetic mean concentration unless the arithmetic mean concentration exceeds the maximum
detected concentration (MADEP, 1995). For these OHM, the maximum detected concentration is used as the EPC.
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TABLE 54
SURFACE WATER EXPOSURE POINT CONCENTRATIONS - ON-SITE DITCH

CURRENT LAND USE (RECENT DATA)

Olin Corporation
Wilmington, MA Facility

OHM of Concern 1

Site Data/Concentration 2

Minimum Maximum Frequency of

SQL SQL Detection

Arithmetic

Minimum Maximum Mean EPC3

EPC = Exposure Point Concentration
OHM = Oil or Hazardous Material
SQL = Sample Quantitation Limit
MAOEP (1995): Guidance for Disposal Site Risk Characterization - In Support of the Massachusetts Contingency Plan

IWSC/ORS-95-141, July).
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TABLE 55
SURFACE WATER EXPOSURE POINT CONCENTRATIONS - WEST DITCH OFF-SITE

CURRENT LAND USE (RECENT DATA)

Olin Corporation
Wilmington, MA Facility

OHM of Concern 1

Metals (mg/L)
Aluminum
Arsenic
Barium
Calcium
Iron
Magnesium
Manganese
Potassium
Sodium

Inorganics (mg/L)
Chloride
Nitrate as N
Nitrite as N
Nitrogen, Ammonia
Sulfate as S04
Sulfide

Site Data/Concentration 2

Minimum Maximum Frequency of

SQL SQL Detection

0.1 0.1 2/3
0.005 0.005 1 / 3

0 0 3 / 3
0 0 3 / 3

0.37 0.37 2 / 3
0 0 3 / 3
0 0 3 / 3
3 3 2 / 3
0 0 3 / 3

0 0 3 / 3
0.05 0.05 2 / 3
0.05 0.5 0
0.05 0.05 2 / 3

0 0 3 / 3
1 1 1 / 3

Arithmetic

Minimum Maximum Mean

0.11 0.31 0.1567
0.01 0.01 0.005
0.01 0.02 0.015

7.3 15 11.1
1.5 5.6 2.4283

0.91 2.7 1.6033
0.014 0.49 0.2007

1.3 4.8 2.5333
25 66 49.3333

35 82 63
0.55 0.7 0.425

0 0 0.125
0.1 6.8 2.3083
25 55 36.3333

2 2 1

EPC3

0.1567
0.005
0.015
11.1

2.4283
1 .6033
0.2007
2.5333

49.3333

63
0.425

0
2.3083

36.3333
1

Notes:
1 Selection of OHM of Concern for this medium is presented in Table 6.
2 Samples included in Site Data set are presented in Attachment 1.

Duplicate samples were averaged with their original samples prior to calculation of summary statistics.
The arithmetic mean represents the arithmetic average of all sample results, with one-half the SQL used as the
value for non-detects.

The median represents the median value of all sample results, including non-detects, with the SQL used as the
value for non-detects.

3 The EPC is the arithmetic mean concentration unless the arithmetic mean concentration exceeds the maximum
detected concentration (MADEP, 1995). For these OHM, the maximum detected concentration is used as the EPC.
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TABLE 55
SURFACE WATER EXPOSURE POINT CONCENTRATIONS - WEST DITCH OFF-SITE

CURRENT LAND USE (RECENT DATA)

Olin Corporation
Wilmington, MA Facility

OHM of Concern 1

Site Data/Concentration 2

Minimum Maximum Frequency of

SQL SQL Detection

Arithmetic

Minimum Maximum Mean EPC3

EPC = Exposure Point Concentration
OHM = Oil or Hazardous Material
SQL = Sample Quantisation Limit
MADEP (1995): Guidance for Disposal Site Risk Characterization - In Support of the Massachusetts Contingency Plan

(WSC/ORS-95-141, July).
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TABLE 56
SURFACE WATER EXPOSURE POINT CONCENTRATIONS - HOT SPOT

FUTURE LAND USE (HISTORICAL DATA)

Olin Corporation
Wilmington, MA Facility

OHM of Concern 1

VOCs (mg/L)
1,1,1 -Trichloroethane
1 ,2-Dichloroethene(total)
2,4,4-Trimethyl-1 -pentene
2,4,4-Trimethyl-2-Pentene
4-Methyl-2-Pentanone (MIBK)
Acetone
Bromoform
Chloroethane
Ethylbenzene
Methylene Chloride
Toluene
Trichloroethene (TCE)
Vinyl Chloride
Xylenes, Total

SVOCs (mg/L)
Di-n-octylphthalate
N-Nitrosodiphenylamine
Phenol
bis(2-EthylHexyl)phthalate

Metals (mg/L)
Aluminum
Arsenic
Barium
Calcium
Chromium
Cobalt

Site Data/Concentration 2

Minimum Maximum Frequency of

SQL SQL Detection

0.005 0.005 2 / 20
0.005 0.005 6 / 25
0.01 0.01 1 4 / 2 0
0.01 0.01 11 /20

0.015 0.015 3 / 20
0.015 0.015 1 / 20
0.005 0.005 5 / 20

0.01 0.01 3 / 20
0.005 0.005 1 / 20
0.01 0.01 6 / 20

0.005 0.005 6 / 20
0.005 0.005 6 / 20

0.01 0.01 3 / 20
0.005 0.006 2 / 20

0.01 0.01 3 / 20
0.01 0.01 9 / 20
0.01 0.01 5 / 20
0.01 0.17 1 4 / 2 0

0.1 0.1 19 / 20
0.005 0.005 4 / 20

0 0 2 0 / 2 0
0 0 2 0 / 2 0

0.015 0.015 1 7 / 2 0
0.015 0.015 4 / 20

Arithmetic

Minimum Maximum Mean

0.001 0.001 0.0024
0.001 0.01 0.0033
0.003 0.2 0.0164
0.001 0.081 0.0078
0.001 0.002 0.0066
0.093 0.093 0.0096
0.001 0.003 0.0023
0.001 0.002 0.0045
0.001 0.001 0.0024
0.001 0.003 0.004
0.005 0.076 0.0155
0.003 0.013 0.0042
0.002 0.002 0.0046
0.005 0.006 0.0028

0.001 0.0085 0.0048
0.002 0.031 0.0053
0.001 0.003 0.0043
0.002 0.074 0.0165

0.21 34 4.7145
0.005 0.037 0.0063
0.009 0.04 0.0226

6,9 80 30.445
0.022 9.9 0.9314
0.016 0.11 0.0156

EPC3

0.001
0.0033
0.0164
0.0078
0.002
0.0096
0.0023
0.002
0.001
0.003
0.0155
0.0042
0.002
0.0028

0.0048
0.0053
0.003
0.0165

4.7145
0.0063
0.0226
30.445
0.9314
0.0156
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TABLE 56
SURFACE WATER EXPOSURE POINT CONCENTRATIONS - HOT SPOT

FUTURE LAND USE (HISTORICAL DATA)

Olin Corporation
Wilmington, MA Facility

OHM of Concern 1

Copper
Hexavalent Chromium
Iron
Lead
Magnesium
Manganese
Nickel
Potassium
Sodium
Zinc

Inorganics (mg/L)
Chloride
Nitrate as N
Nitrite as N
Nitrogen, Ammonia
Sulfate as S04

Site Data/Concentration 2

Minimum Maximum Frequency of

SQL SQL Detection
0.025 0.025 1 / 20
0.015 0.015 4 / 1 0

0 0 20 /20
0.005 0.005 4 / 20

0 0 2 0 / 2 0
0 0 2 0 / 2 0

0.04 0.04 2 / 20
0 0 20 /20
0 0 2 0 / 2 0

0.025 0.025 1 8 / 2 0

0 0 2 0 / 2 0
0 0 6 / 6

0.05 0.05 3 / 1 1
0 0 20 /20
0 0 20/20

Arithmetic

Minimum Maximum Mean
0.12 0.12 0.0179

0.024 0.2 0.0374
0.048 28 3.6234
0.006 0.03 0.0059

1.9 17 6.2
0.013 4.4 1.0112
0.049 0.11 0.026

1.2 6.6 2.98
25 210 114.75

0.026 0.2 0.0765

32 210 127.45
0.2 6.6 3.7583

0.054 0.331 0.0609
0.26 110 37.023

27 830 271.35

EPC3

0.0179
0.0374
3.6234
0.0059

6.2
1.0112
0.026
2.98

114.75
0.0765

127.45
3.7583
0.0609
37.023
271.35

Notes:
1 Selection of OHM of Concern for this medium is presented in Table 5.
2 Samples included in Site Data set are presented in Attachment 1.

Duplicate samples were averaged with their original samples prior to calculation of summary statistics.
The arithmetic mean represents the arithmetic average of all sample results, with one-half the SQL used as the
value for non-detects.

The median represents the median value of all sample results, including non-detects, with the SQL used as the
value for non-detects.

3 The EPC is the arithmetic mean concentration unless the arithmetic mean concentration exceeds the maximum
detected concentration (MADEP, 1995). For these OHM, the maximum detected concentration is used as the EPC.

EPC = Exposure Point Concentration
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TABLE 56

SURFACE WATER EXPOSURE POINT CONCENTRATIONS - HOT SPOT

FUTURE LAND USE (HISTORICAL DATA)

Olin Corporation
Wilmington, MA Facility

OHM of Concern 1

Site Data/Concentration 2

Minimum Maximum Frequency of

SQL SQL Detection

Arithmetic

Minimum Maximum Mean EPC3

OHM = Oil or Hazardous Material
SQL = Sample Quantitation Limit
MADEP (1995): Guidance for Disposal Site Risk Characterization - In Support of the Massachusetts Contingency Plan

(WSC/ORS-95-141, July).

P:\olin\wilmingt\hhra2\tables\sw\epc\SWEPC27.XLS 6/17/97 4:38 PM



TABLE 57
SURFACE WATER EXPOSURE POINT CONCENTRATIONS - NON-HOT SPOT

FUTURE LAND USE (HISTORICAL DATA)

Olin Corporation
Wilmington, MA Facility

OHM of Concern 1

VOCs (mg/L)
1,1,1 -Trichloroethane
2,4,4-TrimethyM -pentene
2,4,4-Trimethyl-2-Pentene
Chloroethane
Ethylbenzene
Methylene Chloride
Toluene
Trichloroethene ITCE)
Xylenes, Total

SVOCs (mg/L)
Di-n-octylphthalate
Phenol
bis(2-EthylHexyl)phthalate

Metals (mg/L)
Aluminum
Arsenic
Barium
Calcium
Chromium
Cobalt
Iron
Lead
Magnesium
Manganese
Mercury
Potassium

Site Data/Concentration 2

Minimum Maximum Frequency of
SQL SQL Detection

0.005 0.005 3 / 8
0.01 0.01 2 / 8
0.01 0.01 2 / 8
0.01 0.01 2 / 8

0.005 0.005 2 / 8
0.01 0.01 1 / 8

0.005 0.005 3 / 8
0.005 0.005 2 / 8
0.005 0.005 1 / 8

0.01 0.01 1 / 8
0.01 0.01 1 / 8
0.01 0.01 5 / 8

0.1 0.1 5/8
0.005 0.005 3 / 8

0 0 7 / 7
0 0 8 / 8

0.015 0.015 2/8
0.015 0.015 1 / 8

0 0 8 / 8
0.005 0.005 1 / 8

0 0 8 / 8
0 0 8 / 8

0.0002 0.0002 1 / 8
0 0 8 / 8

Arithmetic
Minimum Maximum Mean

0.003 0.006 0.0032
0.017 0.023 0.0088
0.005 0.006 0.0051
0.005 0.014 0.0061
0.001 0.003 0.0024
0.003 0.003 0.0048
0.005 0.019 0.0057
0.001 0.001 0.0021
0.007 0.007 0.0031

0.006 0.006 0.0051
0.001 0.001 0.0045
0.002 0.007 0.0046

0.17 21 4.6525
0.006 0.25 0.0351
0.007 0.055 0.0289

4 140 40.375
0.077 0.13 0.0315
0.02 0.02 0.0091
0.38 72 10.3688
0.18 0.18 0.0247

1.8 3.9 3.075
0.017 0.76 0.4696

0.0009 0.0009 0.0002
0.45 3.3 2.0338

EPC3

0.0032
0.0088
0.0051
0.0061
0.0024
0.003

0.0057
0.001
0.0031

0.0051
0.001
0.0046

4.6525
0.0351
0.0289
40.375
0.0315
0.0091
10.3688
0.0247
3.075

0.4696
0.0002
2.0338
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TABLE 57
SURFACE WATER EXPOSURE POINT CONCENTRATIONS - NON-HOT SPOT

FUTURE LAND USE (HISTORICAL DATA)

Olin Corporation
Wilmington, MA Facility

OHM of Concern 1

Sodium
Vanadium
Zinc

Inorganics (mg/L)
Chloride
Nitrogen, Ammonia
Sulfate as S04

Site Data/Concentration 2

Minimum Maximum Frequency of

SQL SQL Detection
0 0 8 / 8

0.025 0.025 1 / 8
0.025 0.025 7 / 8

0 0 8 / 8
0.1 0.1 6/8

0 0 8 / 8

Arithmetic

Minimum Maximum Mean
7 260 53.75

0.19 0.19 0.0347
0.037 0.096 0.0552

13 260 60.625
0.34 22 3.4688

26 390 150.25

EPC3

53.75
0.0347
0.0552

60.625
3.4688
150.25

Notes:
1 Selection of OHM of Concern for this medium is presented in Table 5.
2 Samples included in Site Data set are presented in Attachment 1.

Duplicate samples were averaged with their original samples prior to calculation of summary statistics.
The arithmetic mean represents the arithmetic average of all sample results, with one-half the SQL used as the
value for non-detects.

The median represents the median value of all sample results, including non-detects, with the SQL used as the
value for non-detects.

3 The EPC is the arithmetic mean concentration unless the arithmetic mean concentration exceeds the maximum
detected concentration (MADEP, 1995). For these OHM, the maximum detected concentration is used as the EPC.

EPC = Exposure Point Concentration
OHM = Oil or Hazardous Material
SQL = Sample Quantitation Limit
MADEP (1995): Guidance for Disposal Site Risk Characterization - In Support of the Massachusetts Contingency Plan

(WSC/ORS-95-141, July).
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TABLE 58
SUMMARY SURFACE WATER EXPOSURE POINT CONCENTRATIONS

FUTURE LAND USE (HISTORICAL DATA)

Olio Corporation
Wilmington, MA Facility

OHM of Concern '

VOCs (mg/L)
1 , 1 ,1 -Trichloroethane
1 ,2-Dichloroethene(total)
2,4,4-Trimethyl-1 -pentene
2,4,4-Trimethyl-2-Pentene
4-Methyl-2-Pentanone (MIBK)
Acetone
Bromoform
Chloroethane
Ethylbenzene
Methylene Chloride
Toluene
Trichloroethene (TCE)
Vinyl Chloride
Xylenes, Total

SVOCs (mg/L)
Di-n-octylphthalate
N-Nitrosodiphenylamine
Phenol
bis(2-EthylHexyl)phthalate

Metals (mg/L)
Aluminum
Arsenic
Barium
Calcium
Chromium
Cobalt
Copper
Hexavalent Chromium
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Sodium
Vanadium
Zinc

EPCs for

Exposure Points 2

Non-hot spot Hot spot

Area-Weighted EPCs

for Exposure Points 3

Non-hot spot Hot spot

Fraction of Site Area 4: 0.29 0.71

0.0032
0

0.0088
0.0051

0
0
0

0.0061
0.0024
0.003

0.0057
0.001

0
0.0031

0.0051
0

0.001
0.0046

4.6525
0.0351
0.0289
40.375
0.031 5
0.0091

0

10.3688
0.0247

3.075
0.4696
0.0002

0
2.0338
53.75

0.0347
0.0552

0.001
0.0033
0.0164
0.0078
0.002

0.0096
0.0023
0.002
0.001
0.003

0.0155
0.0042
0.002

0.0028

0.0048
0.0053
0.003

0.0165

4.7145
0.0063
0.0226
30.445
0.9314
0.0156
0.0179
0.0374
3.6234
0.0059

6.2
1.0112

0
0.026

2.98
114.75

0
0.0765

0.000928
0

0.002552
0.001479

0
0
0

0.001769
0.000696
0.00087

0.001653
0.00029

0
0.000899

0.001479
0

0.00029
0.001334

1 .349225
0.010179
0.008381
1 1 .70875
0.009135
0.002639

0
0

3.006952
0.007163
0.89175

0.136184
0.000058

0
0.589802

15.5875
0.010063
0.016008

0.00071
0.002343
0.011644
0.005538
0.00142

0.006816
0.001633
0.00142
0.00071
0.00213

0.011005
0.002982
0.00142

0.001988

0.003408
0.003763
0.00213

0.011715

3.347295
0.004473
0.016046
21.61595
0.661 294
0.011076
0.012709
0.026554
2.572614
0.004189

4.402
0.717952

0
0.01846

2.1158
81 .4725

0
0.054315

EPC

Total

Site *

0.0016
0.0023
0.014
0.0070
0.0014
0.0068
0.0016
0.0032
0.0014
0.0030
0.013
0.0033
0.0014
0.0029

0.0049
0.0038
0.0024
0.013

4.70
0.015
0.024
33.3
0.67
0.014
0.013
0.027
5.58

0.011
5.29
0.85
0.00
0.018
2.71
97.1

0.010
0.070
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TABLE 58
SUMMARY SURFACE WATER EXPOSURE POINT CONCENTRATIONS

FUTURE LAND USE (HISTORICAL DATA)

Olin Corporation
Wilmington, MA Facility

OHM of Concern 1

Inorganics (mg/L)
Chloride
Nitrate as N
Nitrite as N
Nitrogen, Ammonia
Sulfate as S04

EPCs for

Exposure Points 2

Non-hot spot Hot spot

Area-Weighted EPCs

for Exposure Points *

Non-hot spot Hot spot

Fraction of Site Area *: 0.29 0.71

60.625

3.4688
150.25

127.45
3.7583
0.0609
37.023
271.35

17.58125
0
0

1 .005952
43.5725

90.4895
2.668393
0.043239
26.28633
192.6585

EPC

Total

Site 5

108
2.67

0.043
27.3
236

Notes:
1 Selection of OHM of Concern for this medium are presented in Table 5.
2 EPCs for each exposure point are presented in the surface water exposure point concentration tables for future land use.
3 EPCs calculated by multiplying the EPC for the exposure point by the fractional site area of that exposure point.
4 Fractional site area represents the area of the exposure point divided by the area of the entire ditch

(see surface water exposure point figure).
5 The final area-weighted EPC is the sum of the area-weighted EPCs for each exposure point.
"0" indicates that OHM was not detected in samples collected at exposure point.
EPC = Exposure Point Concentration
OHM = Oil or Hazardous Material
MADEP (1995): Guidance for Disposal Site Risk Characterization - In Support of the Massachusetts Contingency Plan

(WSC/ORS-95-141, July).
Non-hot spot is the portion of the on- and off-site ditch that is not a hot spot (EP28)
Hot spot is the portion of the on- and off-site ditch that is a hot spot (EP27)
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TABLE 59

SEDIMENT EXPOSURE POINT CONCENTRATIONS - EAST DITCH
CURRENT LAND USE

Olin Corporation
Wilmington, MA Facility

OHM of Concern 1

VOCs (mg/Kg)
1,1,1 -Trichloroethane
1 , 1 ,2,2-Tetrachloroethane
1 , 1 -Dichloroethane
1 ,2-Dichloroethene(total)
1 ,2-Dichloropropane
2,4,4-Trimethyl-l -pentene
2,4,4-Trimethyl-2-Pentene
2-Butanone (MEK)
Acetone
Benzene
Chlorobenzene
Ethylbenzene
Methylene Chloride
Styrene
Tetrachloroethene (PCE)
Toluene
Trichloroethene (TCE)
Vinyl Chloride
Xylenes, Total

SVOCs (mg/Kg)
4-Bromophenyl-phenylether
4-Chlorophenyl-phenylether
Anthracene
Benzo(a)Anthracene
Benzo(a)Pyrene
Benzo(b)Fluoranthene

Site Data/Concentration 2

Minimum Maximum Frequency of
SQL SQL Detection

0.007 0.04 1 / 1 8
0.002 0.04 2 / 1 7
0.007 0.04 6 / 1 8
0.007 0.03 6 / 1 8
0.007 0.03 1 / 1 7
0.02 0.05 1 4 / 1 8
0.01 0.05 1 1 / 1 8
0.02 0.08 2 / 1 7
0.03 0.41 8 / 1 8

0.007 0.04 4 / 1 8
0.007 0.04 5 / 1 8
0.007 0.04 1 / 1 7
0.01 0.08 3 / 1 7

0.007 0.04 1 / 1 7
0.007 0.04 2 / 1 7
0.007 0.04 6 / 1 8
0.007 0.03 1 2 / 1 8

0.01 0.08 3 / 1 8
0.007 0.04 3 / 1 7

0.4 3 1 / 1 7
0.4 3 2 / 1 7
0.5 3 1 0 / 1 7
0.5 1 1 3 / 1 7
0.5 1 1 3 / 1 7
0.5 0.7 14 / 17

Arithmetic
Minimum Maximum Mean

47 47 2.6181
0.004 0.016 0.0073
0.003 0.019 0.0083
0.007 0.12 0.0153
0.04 0.04 0.0086

0.004 0.2 0.0541
0.002 1.1 0.0804
0.091 0.28 0.0371
0.12 1.4 0.2288

0.003 0.018 0.0087
0.002 0.014 0.0073
0.005 0.005 0.0075
0.004 0.008 0.0122
0.005 0.005 0.0071
0.007 0.01 0.0075
0.002 0.012 0.0069
0.002 0.15 0.0199
0.002 0.012 0.0129
0.003 0.02 0.0079

0.23 0.23 0.5018
0.074 0.22 0.4938
0.033 0.52 0.3312
0.055 1.7 0.5473
0.059 2 0.5701
0.075 4.4 1.0074

EPC3

2.6181
0.0073
0.0083
0.0153
0.0086
0.0541
0.0804
0.0371
0.2288
0.0087
0.0073
0.005
0.008
0.005
0.0075
0.0069
0.0199
0.012
0.0079

0.23
0.22

0.3312
0.5473
0.5701
1 .0074
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TABLE 59
SEDIMENT EXPOSURE POINT CONCENTRATIONS - EAST DITCH

CURRENT LAND USE

Olin Corporation
Wilmington, MA Facility

OHM of Concern n

Benzo(g,h,i)Perylene
Benzo(k)Fluoranthene
Benzole Acid
Butylbenzylphthalate
Chrysene
Di-n-butylphthalate
Di-n-octylphthalate
Dibenzo(a,h)Anthracene
Dibenzofuran
Ruoranthene
Fluorene
Indeno (1,2,3-cdJPyrene
N-Nitrosodiphenylamine
Naphthalene
Phenanthrene
Phenol
Pyrene
bis(2-EthylHexyl)phthalate

Pesticides/PCBs (mg/Kg)
4,4'-DDD
4,4'-DDT
Alpha-Chlordane
Delta-BHC
Endosulfan I
Endosulfan Sulfate
Endrin
Endrin Aldehyde

Site Data/Concentration 2

Minimum Maximum Frequency of

SQL SQL Detection
0.5 3 1 1 / 1 7
0.4 1 1 0 / 1 6

2 10 4 / 1 7
0.4 3 5 / 16
0.5 1 1 4 / 1 7
0.4 5.8 8 / 1 8
0.5 2 10/18
0.4 3 2 / 1 7
0.4 3 21 17
0.5 1 1 5 / 1 7
0.4 2 4 / 1 7
0.5 1.3 12 / 17
0.7 2 1 5 / 1 8
0.4 3 2 / 1 8
0.5 3 1 2 / 1 7
0.4 2 6 / 1 8
0.5 1 1 6 / 1 8

0 0 1 7 / 1 7

0.004 2 1 / 1 8
0.006 2 2 / 1 8

0.02 9 4 / 1 7
0.002 0.9 1 / 1 8
0.002 0.9 2 / 1 8
0.004 2 2 / 1 8
0.004 2 2 / 1 8
0.006 0.5 5 / 1 8

Arithmetic

Minimum Maximum Mean
0.056 2.1 0.5962
0.053 1 .4 0.4046

0.45 3.4 1.9047
0.066 0.49 0.4541
0.093 3.4 0.9084
0.075 0.5 0.5281
0.054 10 0.9952
0.41 0.43 0.4347
0.11 0.22 0.4871

0.077 4.5 1.3545
0.12 0.4 0.4247

0.069 2.7 0.5697
0.093 4.3 1.0529
0.053 53 3.4113
0.06 1 .9 0.7095

0.069 0.36 0.3438
0.077 3.5 0.9787
0.23 9300 756.6347

0.007 0.007 0.0957
0.0044 0.026 0.0965
0.045 1.6 0.4851
0.058 0.058 0.0487
0.028 0.09 0.0504
0.088 0.17 0.1056

0.0082 0.61 0.1157
0.02 6.5 0.4189

EPC3

0.5962
0.4046
1 .9047
0.4541
0.9084

0.5
0.9952

0.43
0.22

1.3545
0.4

0.5697
1.0529
3.4113
0.7095
0.3438
0.9787
756.635

0.007
0.026
0.4851
0.0487
0.0504
0.1056
0.1157
0.4189
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TABLE 59

SEDIMENT EXPOSURE POINT CONCENTRATIONS - EAST DITCH
CURRENT LAND USE

Olin Corporation
Wilmington, MA Facility

OHM of Concern 1

Endrin Ketone
Gamma-Chlordane

Metals (mg/Kg)
Aluminum
Antimony
Arsenic
Barium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Manganese
Mercury
Nickel
Potassium
Sodium
Vanadium
Zinc

Inorganics (mg/Kg)
Chloride
Nitrate as N
Nitrogen, Ammonia
Sulfate as S04

Site Data/Concentration 2

Minimum Maximum Frequency of

SQL SQL Detection
0.004 2 2 / 1 8
0.02 9 5 / 1 8

0 0 1 8 / 1 8
20 92 5 / 1 8
0 0 1 7 / 1 7
0 0 18 /18

0.001 1 9 / 1 7
0 0 1 8 / 1 8
0 0 18 /18
0 0 1 8 / 1 8
0 0 17 /17
0 0 1 8 / 1 8

10 35 13 / 18
0 0 18 /18

0.0001 0.28 9 / 1 8
0 0 1 8 / 1 8
0 0 1 8 / 1 8
0 0 1 8 / 1 8
0 0 1 8 / 1 8
0 0 1 8 / 1 8

40 40 11 /18
1 1 2 / 3
8 8 1 5 / 1 7
0 0 1 8 / 1 8

Arithmetic

Minimum Maximum Mean
0.011 0.4 0.1059
0.03 1.6 0.4623

7.3 60000 10639.81
0.05 43 17.6299

0.0053 440 104.2066
0.0097 250 52.7234

1.1 14 2.4706
1 9900 2080.683

2.1 3000 622.8944
0.0044 39 10.0505

0.02 280 75.3681
6.8 140000 39739.79

0.012 790 111.3073
0.069 1900 360.9528

0.0001 1.3 0.3008
0.01 54 13.5962
0.34 1700 647.8189
0.18 560 152.8

0.009 93 24.0622
0.026 1100 207.7258

0.064 240 58.5663
0.0014 0.0015 0.1676

0.16 410 100.2447
110 18000 2103.889

EPC3

0.1059
0.4623

0
10639.8
17.6299
104.207
52.7234
2.4706

2080.68
622.894
10.0505
75.3681
39739.8
1 1 1 .307
360.953
0.3008
13.5962
647.819

152.8
24.0622
207.726

58.5663
0.0015
100.245
2103.89
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TABLE 59
SEDIMENT EXPOSURE POINT CONCENTRATIONS - EAST DITCH

CURRENT LAND USE

Olin Corporation
Wilmington, MA Facility

OHM of Concern 1

Site Data/Concentration 2

Minimum Maximum Frequency of

SQL SQL Detection

Arithmetic

Minimum Maximum Mean EPC3

Notes:
1 Selection of OHM of Concern for this medium is presented in Table 7.
2 Samples included in Site Data set are presented in Attachment 1.

Duplicate samples were averaged with their original samples prior to calculation of summary statistics.
The arithmetic mean represents the arithmetic average of all sample results, with one-half the SQL used as the value
for non-detects.

3 The EPC is the arithmetic mean concentration unless the arithmetic mean concentration exceeds the maximum
detected concentration (MADEP, 1995). For these OHM, the maximum detected concentration is used as the EPC.

EPC = Exposure Point Concentration
OHM = Oil or Hazardous Material
SQL = Sample Quantitation Limit
MADEP (1995): Guidance for Disposal Site Risk Characterization - In Support of the Massachusetts Contingency Plan

(WSC/ORS-95-141, July).
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TABLE 60
SEDIMENT EXPOSURE POINT CONCENTRATIONS - ON-SITE DITCH

CURRENT LAND USE

Olin Corporation
Wilmington, MA Facility

OHM of Concern '
VOCs (mg/Kg)

1 , 1 ,2,2-Tetrachloroethane
1 , 1 -Dichloroethane
2,4,4-TrimethyH -pentene
2,4,4-Trimethyl-2-Pentene
2-Butanone (MEK)
2-Hexanone
Acetone
Benzene
Carbon Disulfide
Chlorobenzene
Ethylbenzene
Methylene Chloride
Styrene
Tetrachloroethene (PCE)
Toluene
Xylenes, Total

SVOCs (mg/Kg)
1 ,2,4-Trichlorobenzene
1 ,2-Dichlorobenzene
2-Methylnaphthalene
4-Bromophenyl-phenylether
4-Chlorophenyl-phenylether
Benzo(a)Anthracene
Benzo(a)Pyrene
Benzo(b)Fluoranthene
Benzo(g,h,i)Perylene

Site Data/Concentration 2

Minimum Maximum Frequency of

SQL SQL Detection

0.005 1 2 / 2 4
0.005 1 4 / 2 4
0.01 0.02 1 8 / 2 4
0.01 0.02 1 6 / 2 4

0.015 3 6 / 2 4
0.015 3 2 / 2 4
0.02 3 9 / 2 4

0.005 1 1 / 2 4
0.01 2 3 / 2 4

0.005 1 1 / 2 4
0.005 0.046 6 / 24

0.01 2 7 / 2 4
0.005 1 2 / 2 4
0.005 1 2 / 2 4
0.005 1 8 / 2 4
0.005 1 6 / 2 4

0.4 1200 5 / 29
0.4 1200 1 / 29
0.4 1200 1 / 29
0.4 1200 5 / 29
0.4 1200 4 / 2 9
0.4 1200 2 / 29
0.4 1200 1 / 29
0.4 1200 5 / 29
0.4 1200 1 / 29

Arithmetic

Minimum Maximum Mean

0.002 0.003 0.026
0.003 0.034 0.0269
0.002 28 2.7831
0.002 9.4 0.8529
0.012 0.074 0.085
0.02 0.036 0.0791

0.007 1.7 0.1836
0.015 0.015 0.0266
0.003 0.005 0.0513
0.007 0.007 0.0263
0.003 0.71 0.0396
0.004 0.024 0.0521
0.004 0.007 0.0263
0.007 0.032 0.0266
0.002 1.1 0.0719
0.002 0.25 0.0366

0.083 1.4 49.6234
1.6 1.6 49.6902
1.4 1.4 49.6833

0.47 3.4 49.9371
0.23 2.3 49.7895

0.095 2.1 49.7848
0.1 0.1 49.7988

0.064 0.87 49.7192
0.083 0.083 49.7982

EPC3

0.003
0.0269
2.7831
0.8529
0.074
0.036
0.1836
0.015
0.005
0.007
0.0396
0.024
0.007
0.0266
0.0719
0.0366

1.4
1.6
1.4
3.4
2.3
2.1
0.1

0.87
0.083

P:\olin\wilmingt\hhra2\tabl8s\sd\epo\SDHHEP31 .XLS 6/17/97 4:54 PM



TABLE 60
SEDIMENT EXPOSURE POINT CONCENTRATIONS - ON-SITE DITCH

CURRENT LAND USE

Olin Corporation
Wilmington, MA Facility

OHM of Concern 1

Benzoic Acid
Butylbenzylphthalate
Chrysene
Di-n-butylphthalate
Di-n-octylphthalate
Dibenzofuran
Dimethylphthalate
Fluoranthene
Fluorene
Indeno (1,2,3-cd)Pyrene
N-Nitrosodiphenylamine
Naphthalene
Phenanthrene
Phenol
Pyrene
bis(2-EthylHexyl)phthalate

Pesticides/PCBs (mg/Kg)
4,4'-DDT
Aldrin
Alpha-Chlordane
Beta-BHC
Endosulfan I
Endosulfan Sulfate
Endrin
Endrin Aldehyde
Endrin Ketone
Heptachlor

Site Data/Concentration 2

Minimum Maximum Frequency of

SQL SQL Detection
2 5800 4 / 28

0.4 1200 1 2 / 2 9
0.4 1200 3 / 2 9
0.4 1200 13 /29
0.4 1200 1 2 / 2 9
0.4 1200 2 / 2 9
0.4 1200 3 / 2 9
0.4 1200 10 /29
0.4 1200 2 / 29
0.4 1200 3 / 29
0.4 550 1 6 / 2 9
0.4 1200 1 / 29
0.4 1200 1 2 / 2 9
0.4 1100 7 / 2 9
0.4 1200 11 / 29
0.8 37 26 / 29

0.004 0.6 3 / 29
0.002 0.3 4 / 29

0.0022 3 1 / 2 9
0.002 0.3 1 / 28
0.002 0.3 3 / 29
0.004 0.6 3 / 29
0.004 0.6 1 / 29
0.004 0.6 6 / 29
0.004 0.6 1 / 29
0.002 0.3 3 / 29

Arithmetic
Minimum Maximum Mean

0.11 2 248.4971
0.33 160 57.6357
0.1 1.3 49.7881

0.016 2100 154.8332
0.091 24 50.7106

1.6 5.9 49.8074
0.12 0.53 49.7602

0.065 4.1 49.6732
0.092 4 49.7675
0.091 13 50.2433
0.24 6200 422.6209
2.2 2.2 49.7109

0.054 34 51.2749
0.075 56 31.0897
0.07 9.1 49.8667

0.082 150000 11092.86

0.018 1.2 0.0958
0.046 0.45 0.0469
0.025 0.025 0.238
0.46 0.46 0.0438

0.0032 0.41 0.0409
0.047 0.12 0.0693
0.035 0.035 0.0593
0.055 2.5 0.1578
0.065 0.065 0.0641

0.0006 0.54 0.0441

EPC3

2
57.6357

1.3
154.833

24
5.9

0.53
4.1
4
13

422.621
2.2
34

31.0897
9.1

11092.9

0.0958
0.0469
0.025

0.0438
0.0409
0.0693
0.035

0.1578
0.0641
0.0441

P:\olin\wi' <t\hhra2\tables\sd\epc\SDHHEP31 .XLS 6/17/9" '4PM



TABLE 60
SEDIMENT EXPOSURE POINT CONCENTRATIONS - ON-SITE DITCH

CURRENT LAND USE

Olin Corporation
Wilmington, MA Facility

OHM of Concern 1

Heptachlor Epoxide
Methoxychlor

Metals (mg/Kg)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Vanadium
Zinc

Site Data/Concentration 2

Minimum Maximum Frequency of

SQL SQL Detection
0.002 0.3 2 / 29

0.02 3 1 / 2 9

0 0 2 9 / 2 9
20 31 1 4 / 2 9

0.5 0.5 28 / 29
0 0 2 9 / 2 9

0.3 2.4 4 / 29
0.21 1.6 3 / 2 9

0 0 2 9 / 2 9
0 0 2 9 / 2 9

1.5 2.4 20 / 29
2.5 2.5 26 / 29

0 0 2 9 / 2 9
10 12 13 / 28
0 0 2 9 / 2 9

0.086 0.26 13 /29
4 6.3 1 8 / 2 9
0 0 2 9 / 2 9

0.5 2.9 1 / 29
0.83 2.9 2 / 29

0 0 2 9 / 2 9
2.5 2.5 27 / 29
2.5 2.5 28 / 29

Arithmetic
Minimum Maximum Mean

0.0046 0.006 0.0319
0.29 0.29 0.3228

570 66700 7444.483
1.1 69 20.7966
1.1 26.4 4.7845
4.6 74 19.131

0.22 10.4 1.0353
0.4 2.7 0.6029
160 7570 1191.655
5.4 13800 1382.772
1.5 38.4 5.3172
2.2 97.7 13.5328
330 67500 7623.104
2.3 59.7 13.6179
3.7 95 41.4862

0.11 1.2 0.2198
4.3 110 10.6535
130 960 306.6552

0.78 0.78 0.3928
2.7 5.8 1.0288
28 500 184.1379

3.6 50.3 12.8931
3.9 372 43.5535

EPC3

0.006
0.29

7444.48
20.7966
4.7845
19.131
1.0353
0.6029
1191.66
1382.77
5.3172
13.5328
7623.1
13.6179
41.4862
0.2198
10.6535
306.655
0.3928
1 .0288
184.138
12.8931
43.5535
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TABLE 60
SEDIMENT EXPOSURE POINT CONCENTRATIONS - ON-SITE DITCH

CURRENT LAND USE

Olin Corporation
Wilmington, MA Facility

OHM of Concern 1

Inorganics (mg/Kg)
Chloride
Nitrate as N
Nitrite as N
Nitrogen, Ammonia
Sulfate as S04

Site Data/Concentration 2

Minimum Maximum Frequency of

SQL SQL Detection

40 : 40 16 / 23
0 : 0 2 / 2
1 : 1 1 / 2
8 : 8 2 7 / 2 8

40 : 40 22 / 23

Arithmetic

Minimum Maximum Mean

44 240 75
2.8 3.7 3.25
2.2 2.2 1.35
18 410 117
80 3200 553.3044

EPC3

75
3.25
1.35
117

553.304

Notes:
1 Selection of OHM of Concern for this medium is presented in Table 7.
2 Samples included in Site Data set are presented in Attachment 1.

Duplicate samples were averaged with their original samples prior to calculation of summary statistics.
The arithmetic mean represents the arithmetic average of all sample results, with one-half the SQL used as the value
for non-detects.

3 The EPC is the arithmetic mean concentration unless the arithmetic mean concentration exceeds the maximum
detected concentration (MADEP, 1995). For these OHM, the maximum detected concentration is used as the EPC.

EPC = Exposure Point Concentration
OHM = Oil or Hazardous Material
SQL = Sample Quantitation Limit
MADEP (1995): Guidance for Disposal Site Risk Characterization - In Support of the Massachusetts Contingency Plan

(WSC/ORS-95-141, July).
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TABLE 61
SEDIMENT EXPOSURE POINT CONCENTRATIONS - WEST DITCH OFF-SITE

CURRENT LAND USE

Olin Corporation
Wilmington, MA Facility

OHM of Concern 1

VOCs (mg/Kg)
1,1,1 -Trichloroethane
1 , 1 -Dichloroethane

•' 2,4,4-TrimethyM-pentene
s 2,4,4-Trimethyl-2-Pentene

Acetone
Bromoform
Carbon Tetrachloride
Chloroform
Dibromochloromethane
Methylene Chloride
Tetrachloroethene (PCE)
Toluene
Trichloroethene (TCE)
Xylenes, Total

SVOCs (mg/Kg)
1 ,2,4-Trichlorobenzene
4-Bromophenyl-phenylether
4-Chlorophenyl-phenylether
Benzo(a)Anthracene
Benzo(a)Pyrene
Benzo(b)Fluoranthene
Benzo(g,h,i)Perylene
Benzo(k) Fluoranthene
Benzoic Acid
Chrysene
Di-n-butylphthalate

Site Data/Concentration 2

Minimum Maximum Frequency of

SQL SQL Detection

0.007 0.02 4 / 9
0.007 0.02 2 / 8

0.01 0.01 8 / 9
0.01 0.01 8 / 9

0.015 0.092 4 / 9
0.007 0.01 5 / 8
0.007 0.01 2 / 8
0.007 0.01 5 / 8
0.007 0.02 3 / 8

0.01 0.05 1 / 9
0.007 0.02 2 / 8
0.007 0.02 3 / 8
0.007 0.02 3 / 8
0.007 0.02 1 / 8

0.4 0.9 2/9
0.4 0.9 6/9
0.4 1 2/9
0.4 0.9 4/9
0.4 0.9 4/9
0.4 0.9 5/9
0.4 0.9 3/9
0.4 0.9 2/9

2 7 1 / 9
0.4 0.9 4/9
0.4 1 1/9

Arithmetic

Minimum Maximum Mean

0.006 0.0185 0.0074
0.003 0.004 0.0048
0.006 6.5 0.9176
0.003 1.8 0.2589
0.009 0.093 0.0301
0.003 0.102 0.0265
0.005 0.01 1 0.0052
0.003 0.009 0.0048
0.004 0.026 0.0094
0.01 0.01 0.0097

0.003 0.004 0.0047
0.009 0.012 0.0066
0.002 0.003 0.0042
0.006 0.006 0.005

0.076 0.21 0.2484
0.15 0.65 0.3878

0.058 0.1 0.2866
0.11 0.49 0.2933
0.14 0.6 0.3317

0.052 1.2 0.4868
0.28 0.45 0.3111

0.077 0.29 0.2726
0.17 0.17 1.565

0.2 0.73 0.3806
0.086 0.086 0.2929

EPC3

0.0074
0.004
0.9176
0.2589
0.0301
0.0265
0.0052
0.0048
0.0094
0.0097
0.004
0.0066
0.003
0.005

0.21
0.3878

0.1
0.2933
0.3317
0.4868
0.3111
0.2726

0.17
0.3806
0.086
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TABLE 61

SEDIMENT EXPOSURE POINT CONCENTRATIONS - WEST DITCH OFF-SITE
CURRENT LAND USE

Olin Corporation
Wilmington. MA Facility

OHM of Concern 1

Dibenzo(a,h)Anthracene
Fluoranthene
Indeno (1,2,3-cd)Pyrene
N-Nitrosodiphenylamine
Phenanthrene
Pyrene
bis(2-EthylHexyl)phthalate

Pesticides/PCBs (mg/Kg)
4,4'-DDD
Alpha-BHC
Beta-BHC
Delta-BHC
Endosulfan 1
Endosulfan Sulfate
Endrin Aldehyde
Heptachlor Epoxide

Metals (mg/Kg)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper

Site Data/Concentration 2

Minimum Maximum Frequency of
SQL SQL Detection

0.4 1 1/9
0.4 0.4 6/9
0.4 0.9 6/9
0.4 0.9 4/9
0.4 0.9 6/9
0.4 0.4 7/9
0.4 0.9 7/9

0.004 0.07 1 / 9
0.002 0.08 1 / 8
0.002 0.04 4 / 8
0.002 0.04 5 / 8
0.002 0.04 2 / 8
0.004 0.07 2 / 9
0.004 0.2 3/9
0.002 0.04 2 / 8

0 0 9 / 9
20 20 5/8
23 23 8/9
0 0 9 / 9

1.5 3.5 1/8
1 2.4 1/8
0 0 9 / 9
0 0 9 / 9

1.5 1.5 8/9
0 0 8 / 8

Arithmetic
Minimum Maximum Mean

0.12 0.12 0.2911
0.083 1.7 0.7063
0.14 0.56 0.3161
0.18 0.91 0.3983
0.13 0.57 0.2989

0.167 1.1 0.4541
0.325 2.92 1.2322

0.19 0.19 0.0296
0.0052 0.0052 0.0105
0.0031 0.21 0.032
0.0054 0.12 0.0263
0.0032 0.15 0.0241
0.074 0.24 0.0406
0.012 0.012 0.0211
0.033 0.16 0.0275

3100 150000 27766.67
99 250 83
1.7 11 6.1833
3.6 24 11.8333
1.9 1.9 1.0438
2.1 2.1 0.8
360 1200 631.1111
140 8900 2744.444
1.5 6.6 3.6111
4.1 120 34.8781

EPC3

0.12
0.7063
0.3161
0.3983
0.2989
0.4541
1.2322

0.0296
0.0052
0.032
0.0263
0.0241
0.0406
0.012
0.0275

27766.7
83

6.1833
11.8333
1 .0438

0.8
631.111
2744.44
3.6111
34.8781
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TABLE 61
SEDIMENT EXPOSURE POINT CONCENTRATIONS - WEST DITCH OFF-SITE

CURRENT LAND USE

Olin Corporation
Wilmington, MA Facility

OHM of Concern 1

Iron
Lead
Manganese
Mercury
Nickel
Potassium
Sodium
Vanadium
Zinc

Inorganics (mg/Kg)
Chloride
Nitrate as N
Nitrogen, Ammonia
Sulfate as S04

Site Data/Concentration 2

Minimum Maximum Frequency of

SQL SQL Detection
0 0 9 / 9

1 0 1 0 4 / 8
0 0 9 / 9

0.1 0.2 2/9
4 4 7 / 9
0 0 9 / 9
0 0 9 / 9
0 0 9 / 9
0 0 9 / 9

40 40 8/9
0 0 2 / 2
8 8 6 / 8
0 0 9 / 9

Arithmetic

Minimum Maximum Mean
3200 83000 18305.56

10 100 21.875
27 97 52

0.21 0.96 0.1814
5.3 14 6.6861

330 1200 621.1111
32 1600 511.5556

4.1 31 13.9889
8.1 60 20.3167

60 1400 375.5
2.6 3.15 2.875
75 1000 225.375

100 6000 1326.111

EPC3

18305.6
21.875

52
0.1814
6.6861
621.111
511.556
13.9889
20.3167

375.5
2.875

225.375
1326.11

Notes:
1 Selection of OHM of Concern for this medium is presented in Table 7.
2 Samples included in Site Data set are presented in Attachment 1.

Duplicate samples were averaged with their original samples prior to calculation of summary statistics.
The arithmetic mean represents the arithmetic average of all sample results, with one-half the SQL used as the value
for non-detects.

3 The EPC is the arithmetic mean concentration unless the arithmetic mean concentration exceeds the maximum
detected concentration (MADEP, 1995). For these OHM, the maximum detected concentration is used as the EPC.

EPC = Exposure Point Concentration
OHM = Oil or Hazardous Material
SQL = Sample Quantitation Limit
MADEP (1995): Guidance for Disposal Site Risk Characterization - In Support of the Massachusetts Contingency Plan

(WSC/ORS-95-141, July).
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TABLE 62
SEDIMENT EXPOSURE POINT CONCENTRATIONS - HOT SPOT

FUTURE LAND USE

Olin Corporation
Wilmington, MA Facility

OHM of Concern 1

VOCs (mg/Kg)
1,1,1 -Trichloroethane
1 , 1 ,2,2-Tetrachloroethane
1 , 1 -Dichloroethane
1 ,2-Dichloroethene(total)
1 ,2-Dichloropropane
2,4,4-TrimethyM -pentene
2,4,4-Trimethyl-2-Pentene
2-Butanone (MEK)
2-Hexanone
Acetone
Benzene
Bromoform
Carbon Disulfide
Carbon Tetrachloride
Chlorobenzene
Chloroform
Dibromochloromethane
Ethylbenzene
Methylene Chloride
Styrene
Tetrachloroethene (PCE)
Toluene
Trichloroethene (TCE)
Vinyl Chloride
Xylenes, Total

SVOCs (mg/Kg)
1 ,2,4-Trichlorobenzene
1 ,2-Dichlorobenzene

Site Data/Concentration 2

Minimum Maximum Frequency of
SQL SOL Detection

0.007 1 5 / 3 5
0.002 1 3 / 3 3
0.007 1 1 1 / 34
0.007 1 6 / 3 4
0.007 1 1 / 3 3
0.02 0.05 32 / 35
0.01 0.05 31 / 35
0.02 3 7 / 3 3
0.02 3 2 / 3 3
0.02 3 1 6 / 3 5

0.007 1 5 / 3 4
0.007 1 5 / 3 3
0.01 10 3 / 3 4

0.007 1 2 / 3 3
0.007 1 6 / 3 4
0.007 1 5 / 3 3
0.007 1 3 / 3 3
0.007 0.046 7 / 33
0.01 2 7 / 3 4

0.007 1 3 / 3 3
0.007 1 6 / 3 3
0.007 1 1 2 / 3 4
0.007 1 1 3 / 3 4
0.01 2 3 / 3 4

0.007 1 9 / 3 3

0.4 1200 7 / 41
0.4 1200 1 / 41

Arithmetic
Minimum Maximum Mean

0.006 47 1.3638
0.002 0.004 0.0212
0.003 0.034 0.0215
0.007 0.12 0.0252
0.04 0.04 0.022

0.009 28 2.1672
0.002 9.4 0.6886
0.012 0.28 0.0755

0.02 0.036 0.0643
0.009 1.7 0.1963
0.003 0.018 0.022
0.003 0.102 0.0266
0.003 0.005 0.1882
0.005 0.011 0.0215
0.002 0.014 0.021
0.003 0.009 0.0214
0.004 0.026 0.0225
0.003 0.71 0.0312
0.004 0.022 0.0408
0.004 0.007 0.0213
0.003 0.032 0.0218
0.002 1.1 0.0538
0.002 0.15 0.0275
0.002 0.012 0.0416
0.002 0.25 0.0293

0.076 1.4 44.9835
1.6 1.6 45.0433

EPC3

1.3638
0.004

0.0215
0.0252
0.022
2.1672
0.6886
0.0755
0.036
0.1963
0.018
0.0266
0.005
0.011
0.014
0.009
0.0225
0.0312
0.022
0.007

0.0218
0.0538
0.0275
0.012
0.0293

1.4
1.6
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TABLE 62
SEDIMENT EXPOSURE POINT CONCENTRATIONS - HOT SPOT

FUTURE LAND USE

Olin Corporation
Wilmington. MA Facility

OHM of Concern 1

2-Methylnaphthalene
4-Bromophenyl-phenylether
4-Chlorophenyl-phenylether
Anthracene
Benzo(a)Anthracene
Benzo(a)Pyrene
Benzo(b)Fluoranthene
Benzo(g,h,i)Perylene
Benzo(k) Fluoranthene
Benzoic Acid
Butylbenzylphthalate
Chrysene
Di-n-butylphthalate
Di-n-octylphthalate
Dibenzo(a,h)Anthracene
Dibenzofuran
Dimethylphthalate
Ruoranthene
Fluorene
Indeno (1,2,3-cd)Pyrene
N-Nitrosodiphenylamine
Naphthalene
Phenanthrene
Phenol
Pyrene
bis(2-EthylHexyl)phthalate

Pesticides/PCBs (mg/Kg)
4,4'-DDD
4,4'-DDT

Site Data/Concentration 2

Minimum Maximum Frequency of
SQL SQL Detection

0.4 1200 1 / 41
0.4 1200 11 /41
0.4 1200 6 / 41
0.4 1200 6 / 41
0.4 1200 1 3 / 4 1
0.4 1200 12 /41
0.4 1200 1 7 / 4 1
0.4 1200 9 / 41
0.4 1200 71 40

2 5800 7 / 40
0.4 1200 1 7 / 4 0
0.4 1200 1 5 / 4 1
0.4 1 200 1 9 / 42
0.4 1200 19 /42
0.4 1200 1 / 41
0.4 1200 2 / 41
0.4 1200 3 / 4 1
0.4 1200 24 / 41
0.4 1200 4 / 41
0.4 1200 16 /41
0.4 550 30 / 42
0.4 1200 1 / 41
0.4 1200 2 4 / 4 1
0.4 1100 1 3 / 4 2
0.4 1200 2 6 / 4 2
0.9 37 39 / 41

0.004 0.6 2 / 42
0.004 0.6 4 / 42

Arithmetic
Minimum Maximum Mean

1.4 1.4 45.0372
0.15 3.4 45.236

0.058 2.3 45.1094
0.028 0.17 45.0826
0.055 2.1 45.0803
0.059 0.65 45.0972
0.052 1.2 45.1128
0.059 0.58 45.1011
0.077 0.41 46.1837
0.11 3.4 223.2714

0.066 160 51.8965
0.093 1.3 45.1462
0.016 2100 116.6124
0.054 24 44.8898
0.12 0.12 45.1231

1.6 5.9 45.125
0.12 0.53 45.0916

0.065 4.1 45.1958
0.092 4 45.0668
0.069 13 45.3985
0.12 6200 298.6483
2.2 2.2 45.0567

0.054 34 46.1476
0.069 56 31.0714
0.076 9.1 44.1587
0.26 150000 8303.369

0.007 0.19 0.0653
0.0044 1 .2 0.086

EPC3

1.4
3.4
2.3

0.17
2.1

0.65
1.2

0.58
0.41
3.4

51.8965
1.3

116.612
24

0.12
5.9

0.53
4.1
4
13

298.648
2.2
34

31.0714
9.1

8303.37

0.0653
0.086
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TABLE 62
SEDIMENT EXPOSURE POINT CONCENTRATIONS - HOT SPOT

FUTURE LAND USE

Olin Corporation
Wilmington, MA Facility

OHM of Concern 1

Aldrin
Alpha-BHC
Alpha-Chlordane
Beta-BHC
Delta-BHC
Endosulfan I
Endosulfan Sulfate
Endrin
Endrin Aldehyde
Endrin Ketone
Gamma-Chlordane
Heptachlor
Heptachlor Epoxide
Methoxychlor

Metals (mg/Kg)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Manganese
Mercury

Site Data/Concentration 2

Minimum Maximum Frequency of
SQL SQL Detection
0.002 0.3 4 / 41
0.002 0.3 1 / 41

0.0022 3 5 / 4 1
0.002 0.3 5 / 41
0.002 0.3 6 / 41
0.002 0.3 6 / 41
0.004 0.6 7 / 42
0.004 0.6 3 / 42
0.004 0.6 12 / 42
0.004 0.6 3 / 42

0.0022 3 5 / 4 1
0.002 0.3 3 / 41
0.002 0.3 3 / 41
0.02 3 1 / 4 1

0 0 4 2 / 4 2
0.96 92 25 / 41

23 23 40 / 41
0 0 4 2 / 4 2

0.0015 6.9 7 / 4 0
0.001 2.4 10 / 40

0 0 4 2 / 4 2
0 0 4 2 / 4 2

1.5 1.5 39 / 42
2.5 2.5 39 / 40

0 0 4 2 / 4 2
10 10 26 / 41
0 0 4 2 / 4 2

0.0001 0.28 23 / 42

Arithmetic
Minimum Maximum Mean

0.046 0.45 0.0439
0.0052 0.0052 0.0332
0.025 1.6 0.2669

0.0031 0.46 0.045
0.0054 0.12 0.0371
0.0032 0.41 0.0438
0.047 0.24 0.0765

0.0082 0.61 0.0694
0.012 2.5 0.1321
0.01 1 0.4 0.0685

0.0036 1.6 0.2691
0.0006 0.54 0.042
0.0046 0.16 0.0366

0.29 0.29 0.3361

7.3 150000 13582.06
0.05 250 33.5297

0.0053 440 35.7893
0.0097 250 31.6862

0.22 10.4 1.0864
0.4 14 1.2081

1 9900 1482.674
2.1 13800 1826.56

0.0044 39 6.8764
0.02 280 36.0358

6.8 130000 18142.53
0.012 790 56.8788
0.069 1900 130.5822

0.0001 1.3 0.2891

EPC3

0.0439
0.0052
0.2669
0.045
0.0371
0.0438
0.0765
0.0694
0.1321
0.0685
0.2691
0.042
0.0366
0.29

13582.1
33.5297
35.7893
31.6862
1 .0864
1.2081

1482.67
1826.56
6.8764

36.0358
18142.5
56.8788
130.582
0.2891
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TABLE 62
SEDIMENT EXPOSURE POINT CONCENTRATIONS - HOT SPOT

FUTURE LAND USE

Olin Corporation
Wilmington, MA Facility

OHM of Concern 1

Nickel
Potassium
Silver
Sodium
Vanadium
Zinc

Inorganics (mg/Kg)
Chloride
Nitrate as N
Nitrite as N
Nitrogen, Ammonia
Sulfate as S04

Site Data/Concentration 2

Minimum Maximum Frequency of
SQL SQL Detection

4 4 3 8 / 4 2
0 0 4 2 / 4 2

0.0015 6.9 1 / 40
0 0 4 2 / 4 2

2.5 2.5 41 / 42
0 0 4 2 / 4 2

40 40 31 / 34
1 1 6 / 7

0.001 1 1/6
8 8 3 7 / 3 9
0 0 3 4 / 3 4

Arithmetic
Minimum Maximum Mean

0.01 110 12.5906
0.34 1600 429.6605

2.7 2.7 0.9364
0.18 1600 276.5571

0.009 93 16.2636
0.026 1100 109.7075

0.064 1400 166.6087
0.0014 3.7 1.8218

2.2 2.2 0.7001
0.16 1000 174.099

96 18000 1597.677

EPC3

12.5906
429.661
0.9364
276.557
16.2636
109.708

166.609
1.8218
0.7001
174.099
1597.68

Notes:
1 Selection of OHM of Concern for this medium is presented in Table 7.
2 Samples included in Site Data set are presented in Attachment 1.

Duplicate samples were averaged with their original samples prior to calculation of summary statistics.
The arithmetic mean represents the arithmetic average of all sample results, with one-half the SQL used as the value
for non-detects.

3 The EPC is the arithmetic mean concentration unless the arithmetic mean concentration exceeds the maximum
detected concentration (MADEP, 1995). For these OHM, the maximum detected concentration is used as the EPC.

EPC = Exposure Point Concentration
OHM = Oil or Hazardous Material
SQL = Sample Quantitation Limit
MADEP (1995): Guidance for Disposal Site Risk Characterization - In Support of the Massachusetts Contingency Plan

(WSC/ORS-95-141, July).
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TABLE 63
SEDIMENT EXPOSURE POINT CONCENTRATIONS - NON-HOT SPOT

FUTURE LAND USE

Olin Corporation
Wilmington, MA Facility

OHM of Concern 1

VOCs (mg/Kg)
1 ,1 ,2,2-Tetrachloroethane
1,1-Dichloroethane
2,4,4-Trimethyl-1 -pentene
2,4,4-Trimethyl-2-Pentene
2-Butanone (MEK)
Acetone
Methylene Chloride
Toluene
Trichloroethene (TCE)
Xylenes, Total

SVOCs (mg/Kg)
2-Methylnaphthalene
4-Bromophenyl-phenylether
4-Chlorophenyl-phenylether
Anthracene
Benzo(a)Anthracene
Benzo(a)Pyrene
Benzo(b)Fluoranthene
Benzo(g,h,i)Perylene
Benzo(k)Fluoranthene
Benzoic Acid
Chrysene
Di-n-butylphthalate
Di-n-octylphthalate
Dibenzo(a,h)Anthracene
Dibenzofuran

Site Data/Concentration 2

Minimum Maximum Frequency of

SQL SQL Detection

0.005 0.03 1 / 1 7
0.005 0.03 1 / 1 7
0.01 0.05 8 / 1 7
0.01 0.05 4 / 1 7

0.015 0.08 1 / 1 6
0.015 0.41 6 / 1 7
0.01 0.05 5 / 1 7

0.005 0.03 5 / 1 7
0.005 0.03 2 / 1 7
0.005 0.03 1 / 1 7

0.4 2 1 / 17
0.4 2 1 / 17
0.4 2 21 17
0.4 0.8 6 / 17
0.4 0.8 8 / 17
0.4 0.8 8 / 1 7
0.4 0.8 9 / 17
0.4 0.8 8 / 1 7
0.4 0.8 7 / 1 7

2 8 3 / 1 7
0.4 0.8 8 / 1 7
0.4 2 3 / 17
0.4 2 3 / 17
0.4 0.8 3 / 17
0.4 2 3 / 1 7

Arithmetic

Minimum Maximum Mean

0.016 0.016 0.0054
0.019 0.019 0.0061
0.002 0.028 0.0106
0.002 0.012 0.0088
0.091 0.091 0.019
0.007 0.58 0.1149
0.005 0.024 0.0099
0.002 0.006 0.0045
0.002 0.007 0.0053
0.004 0.004 0.0052

0.067 0.067 0.3422
0.23 0.23 0.3488

0.074 0.22 0.3408
0.055 0.52 0.2732
0.095 1.7 0.4825
0.078 2 0.5122
0.069 4.4 0.8876
0.056 2.1 0.4929
0.053 1.4 0.3949
0.085 2.5 1.4479

0.14 3.4 0.7577
0.086 0.23 0.2939

0.17 1.4 0.3712
0.12 0.43 0.2771

0.098 0.22 0.3281

EPC3

0.0054
0.0061
0.0106
0.0088
0.019
0.1149
0.0099
0.0045
0.0053
0.004

0.067
0.23
0.22

0.2732
0.4825
0.5122
0.8876
0.4929
0.3949
1 .4479
0.7577

0.23
0.3712
0.2771

0.22
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TABLE 63

SEDIMENT EXPOSURE POINT CONCENTRATIONS - NON-HOT SPOT

FUTURE LAND USE

Olin Corporation
Wilmington, MA Facility

OHM of Concern 1

Fluoranthene
Fluorene
Indeno (1,2,3-cd)Pyrene
N-Nitrosodiphenylamine
Naphthalene
Phenanthrene
Pyrene
bis(2-EthylHexyl)phthalate

Pesticides/PCBs (mg/Kg)
4,4'-DDT
Endosulfan I
Endrin Aldehyde
Gamma-Chlordane
Heptachlor Epoxide

Metals (mg/Kg)
Aluminum
Arsenic
Barium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Manganese
Mercury

Site Data/Concentration 2

Minimum Maximum Frequency of

SQL SQL Detection
0.4 0.8 9 / 1 7
0.4 2 3 / 17
0.4 1.3 7 / 1 7
0.4 2 7 / 1 7
0.4 2 3 / 1 8
0.4 0.8 8 / 1 7
0.4 0.8 10 / 17
0.4 2.7 13 / 17

0.004 2 1 / 1 7
0.002 0.9 1 / 1 7
0.004 0.05 2 / 1 7

0.02 9 1 / 1 7
0.002 0.04 1 / 1 6

0 0 1 7 / 1 7
0.5 0.5 16 / 17

0 0 17 /17
1 1.6 3 / 17
0 0 1 7 / 1 7
0 0 1 7 / 1 7

1.5 2.4 10 / 17
2.5 2.5 15 / 17

0 0 1 7 / 1 7
10 35 7 / 16
0 0 1 7 / 1 7

0.1 0.26 2 / 17

Arithmetic

Minimum Maximum Mean
0.079 4.5 1.1294

0.2 0.3 0.3441
0.076 2.7 0.5181
0.06 0.82 0.3284

0.053 53 3.2598
0.062 1.9 0.6342
0.07 3.5 0.8725

0.082 440 37.0555

0.018 0.018 0.0682
0.0081 0.0081 0.0313

0.23 6.5 0.4023
0.03 0.03 0.305

0.006 0.006 0.005

570 19000 5839.412
1.6 190 30.6265
3.6 45 18.4647
1.8 5 1.0765
160 3000 1005.882
5.4 320 56.5882
1.5 27 4.9765
3.6 190 31.6059
330 140000 21166.47

15 60 16.0313
3.7 1500 165.3824

0.34 0.39 0.0956

EPC3

1.1294
0.3

0.5181
0.3284
3.2598
0.6342
0.8725
37.0555

0.018
0.0081
0.4023
0.03
0.005

5839.41
30.6265
1 8.4647
1.0765
1005.88
56.5882
4.9765
31.6059
21166.5
16.0313
165.382
0.0956
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TABLE 63
SEDIMENT EXPOSURE POINT CONCENTRATIONS - NON-HOT SPOT

FUTURE LAND USE

Olin Corporation
Wilmington, MA Facility

OHM of Concern 1

Nickel
Potassium
Selenium
Silver
Sodium
Vanadium
Zinc

Inorganics (mg/Kg)
Chloride
Nitrogen, Ammonia
Sulfate as S04

Site Data/Concentration 2

Minimum Maximum Frequency of

SQL SQL Detection
4 6.3 8 / 1 7
0 0 1 7 / 1 7

0.5 5.9 1 / 17
1.5 5.3 1 / 17

0 0 1 7 / 1 7
2.5 2.5 16 / 17
2.5 2.5 16 / 17

40 40 4 / 1 7
8 8 1 4 / 1 7

40 40 1 6 / 1 7

Arithmetic

Minimum Maximum Mean
5.3 18 5.8029
140 1700 518.2353

0.78 0.78 0.6994
5.8 5.8 1.3
28 250 91.3529

3.6 73 16.0088
3.9 170 40.4382

46 98 30.2353
12 130 38.5882
80 3900 665.2941

EPC3

5.8029
518.235
0.6994

1.3
91.3529
16.0088
40.4382

30.2353
38.5882
665.294

Notes:
1 Selection of OHM of Concern for this medium is presented in Table 7.
2 Samples included in Site Data set are presented in Attachment 1.

Duplicate samples were averaged with their original samples prior to calculation of summary statistics.
The arithmetic mean represents the arithmetic average of all sample results, with one-half the SQL used as the value
for non-detects.

3 The EPC is the arithmetic mean concentration unless the arithmetic mean concentration exceeds the maximum
detected concentration (MADEP, 1995). For these OHM, the maximum detected concentration is used as the EPC.

EPC = Exposure Point Concentration
OHM = Oil or Hazardous Material
SQL = Sample Quantitation Limit
MADEP (1995): Guidance for Disposal Site Risk Characterization - In Support of the Massachusetts Contingency Plan

(WSC/ORS-95-141, July).

P:\olin\wilmingt\hhra2\tables\sd\epc\SDHHEP35.XLS 6/17/97 4:54 PM



TABLE 64
SUMMARY SEDIMENT EXPOSURE POINT CONCENTRATIONS

FUTURE LAND USE

Olin Corporation
Wilmington, MA Facility

OHM of Concern 1

VOCs (mg/Kg)
1,1,1-Trichloroethane
1,1,2, 2-Tetrachloroethane
1,1-Dichloroethane
1 ,2-Dichloroethene(total)
1 ,2-Dichloropropane
2,4,4-Trimethyl-1 -pentene
2,4,4-Trimethyl-2-Pentene
2-Butanone (MEK)
2-Hexanone
Acetone
Benzene
Bromodichloromethane
Bromoform
Carbon Disulfide
Carbon Tetrachloride
Chlorobenzene
Chloroform
Dibromochloromethane
Ethylbenzene
Methylene Chloride
Styrene
Tetrachloroethene (PCE)
Toluene
Trichloroethene (TCE)
Vinyl Chloride
Xylenes, Total

SVOCs (mg/Kg)
1 ,2,4-Trichlorobenzene
1 ,2-Dichlorobenzene
2-Methylnaphthalene
4-Bromophenyl-phenylether
4-Chlorophenyl-phenylether
Anthracene
Benzo(a) Anthracene
Benzo(a)Pyrene
Benzo(b)Fluoranthene
Benzo(g,h,i)Perylene
Benzo(k)Fluoranthene
Benzole Acid
Butylbenzylphthalate

EPCs for
Exposure Points 2

Non-hot spot Hot spot

Area-Weighted EPCs
for Exposure Points 3

Non-hot spot Hot spot
Fraction of Site Area *: 0.26 0.74

0
0.0054
0.0061

0
0

0.0106
0.0088
0.019

0
0.1149

0
0
0
0
0
0
0
0
0

0.0099
0
0

0.0045
0.0053

0
0.004

0
0

0.067
0.23
0.22

0.2732
0.4825
0.5122
0.8876
0.4929
0.3949
1 .4479

0

1.3638
0.004
0.0215
0.0252
0.022
2.1672
0.6886
0.0755
0.036
0.1963
0.018
0.0065
0.0266
0.005
0.011
0.014
0.009
0.0225
0.0312
0.022
0.007
0.0218
0.0538
0.0275
0.012
0.0293

1.4
1.6
1.4
3.4
2.3
0.17
2.1
0.65
1.2

0.58
0.41
3.4

51.8965

0
0.001404
0.001586

0
0

0.002756
0.002288
0.00494

0
0.029874

0
0
0
0
0
0
0
0
0

0.002574
0
0

0.00117
0.001378

0
0.00104

0
0

0.01742
0.0598
0.0572

0.071032
0.12545

0.133172
0.230776
0.128154
0.102674
0.376454

0

1.009212
0.00296
0.01591

0.018648
0.01628

1 .603728
0.509564
0.05587
0.02664

0.145262
0.01332
0.00481

0.019684
0.0037

0.00814
0.01036
0.00666
0.01665

0.023088
0.01628
0.00518

0.016132
0.039812
0.02035
0.00888

0.021682

1.036
1.184
1.036
2.516
1.702

0.1258
1.554
0.481
0.888

0.4292
0.3034

2.516
38.40341

EPC
Total
Site s

1.01
0.0044
0.017
0.019
0.016
1.61
0.51
0.061
0.027
0.18
0.013

0.0048
0.020

0.0037
0.0081
0.010

0.0067
0.017
0.023
0.019

0.0052
0.016
0.041
0.022
0.0089
0.023

1.04
1.18
1.05
2.58
1.76
0.20
1.68
0.61
1.12
0.56
0.41
2.89
38.4
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TABLE 64
SUMMARY SEDIMENT EXPOSURE POINT CONCENTRATIONS -

FUTURE LAND USE

Olin Corporation
Wilmington, MA Facility

OHM of Concern '

Chrysene
Di-n-butylphthalate
Di-n-octylphthalate
Dibenzo(a,h) Anthracene
Dibenzofuran
Dimethylphthalate
Fluoranthene
Fluorene
Indeno (1,2,3-cd)Pyrene
N-Nitrosodiphenylamine
Naphthalene
Phenanthrene
Phenol
Pyrene
bis(2-EthylHexyl)phthalate

Pesticides/PCBs (mg/Kg)
4,4'-DDD
4,4'-DDT
Aldrin
Alpha-BHC
Alpha-Chlordane
Beta-BHC
Delta-BHC
Endosulfan I
Endosulfan Sulfate
Endrin
Endrin Aldehyde
Endrin Ketone
Gamma-Chlordane
Heptachlor
Heptachlor Epoxide
Methoxychlor

Metals (mg/Kg)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium

EPCs for

Exposure Points 2

Non-hot spot Hot spot

Area-Weighted EPCs

for Exposure Points 3

Non-hot spot Hot spot
Fraction of Site Area *: 0.26 0.74
0.7577
0.23

0.3712
0.2771

0.22
0

1.1294
0.3

0.5181
0.3284
3.2598
0.6342

0
0.8725
37.0555

0
0.018

0
0
0
0
0

0.0081
0
0

0.4023
0

0.03
0

0.005
0

5839.4118
0

30.6265
18.4647

0
1 .0765

1005.8824
56.5882

1.3
116.6124

24
0.12
5.9

0.53
4.1
4
13

298.6483
2.2
34

31.0714
9.1

8303.3685

0.0653
0.086
0.0439
0.0052
0.2669
0.045
0.0371
0.0438
0.0765
0.0694
0.1321
0.0685
0.2691
0.042

0.0366
0.29

13582.062
33.5297
35.7893
31.6862
1.0864
1.2081

1482.6738
1826.5595

0.197002
0.0598

0.096512
0.072046

0.0572
0

0.293644
0.078

0.134706
0.085384
0.847548
0.164892

0
0.22685
9.63443

0
0.00468

0
0
0
0
0

0.002106
0
0

0.104598
0

0.0078
0

0.0013
0

1518.24707
0

7.96289
4.800822

0
0.27989

261 .529424
14.712932

0.962
86.293176

17.76
0.0888
4.366

0.3922
3.034

2.96
9.62

220.99974
1.628
25.16

22.992836
6.734

6144.4927

0.048322
0.06364

0.032486
0.003848
0.197506

0.0333
0.027454
0.032412

0.05661
0.051356
0.097754
0.05069

0.199134
0.03108

0.027084
0.2146

10050.726
24.811978
26.484082
23.447788
0.803936
0.893994

1097.1786
1351.654

EPC
Total

Site 6

1.16
86.4
17.9
0.16
4.42
0.39
3.33
3.04
9.75
221
2.48
25.3
23.0
6.96
6154

0.048
0.068
0.032
0.0038
0.20
0.033
0.027
0.035
0.057
0.051
0.20

0.051
0.21
0.031
0.028
0.21

11569
24.8
34.4
28.2
0.80
1.17
1359
1366
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TABLE 64
SUMMARY SEDIMENT EXPOSURE POINT CONCENTRATIONS -

FUTURE LAND USE

Olin Corporation

Wilmington, MA Facility

OHM of Concern 1

Cobalt
Copper
Iron
Lead
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Vanadium
Zinc

Inorganics (mg/Kg)
Chloride
Nitrate as N
Nitrite as N
Nitrogen, Ammonia
Sulf ate as S04

EPCs for

Exposure Points 2

Non-hot spot Hot spot

Area-Weighted EPCs

for Exposure Points 3

Non-hot spot Hot spot

Fraction of Site Area *: 0.26 0.74
4.9765
31 .6059

21166.4706
16.0313
165.3824
0.0956
5.8029

518.2353
0.6994

1.3
91.3529
16.0088
40.4382

30.2353

38.5882
665.2941

6.8764
36.0358

18142.531
56.8788
130.5822
0.2891
12.5906

429.6605
0

0.9364
276.5571
16.2636
109.7075

166.6087
1.8218
0.7001
174.099

1597.6765

1.29389
8.217534

5503.28236
4.168138

42.999424
0.024856
1.508754

134.741178
0.181844

0.338
23.751754

4.162288
10.513932

7.861178
0
0

10.032932
172.976466

5.088536
26.666492
13425.473
42.090312
96.630828
0.213934
9.317044

317.94877
0

0.692936
204.65225
12.035064
81.18355

123.29044
1.348132
0.518074

128.83326
1182.2806

EPC

Total

Site 5

6.38
34.9

18929
46.3
140
0.24
10.8
453
0.18
1.03
228
16.2
91.7

131
1.35
0.52
139

1355

Notes:
1 Selection of OHM of Concern for this medium are presented in Table 7.
2 EPCs for each exposure point are presented in the sediment exposure point concentration tables for future land use.
3 EPCs calculated by multiplying the EPC for the exposure point by the fractional site area of that exposure point.
4 Fractional site area represents the area of the exposure point divided by the area of the entire ditch

(see sediment exposure point figure).
5 The final area-weighted EPC is the sum of the area-weighted EPCs for each exposure point.
"0" indicates that OHM was not detected in samples collected at exposure point. "Blank"

indicates that OHM was not analyzed for or data were rejected.
EPC = Exposure Point Concentration
OHM = Oil or Hazardous Material
MADEP (1995): Guidance for Disposal Site Risk Characterization - In Support of the Massachusetts Contingency Plan

(WSC/ORS-95-141, July).
Non-hot spot is the portion of the on- and off-site ditch that is not a hot spot (EP35)
Hot spot is the portion of the on- and off-site ditch that is a hot spot (EP34)
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TABLE 65
SUMMARY OF HUMAN HEALTH RISKS FOR CURRENT LAND USE

Olin Corporation
Wilmington, MA Facility

Receptor Exposure Medium Exposure Point

On-Property Worker Surface Soil Sulfate Landfill

Surface Soil Entire Site
(excluding Sulfate

Landfill)

Surface Water On-Site Ditches

Sediment On-Site Ditches

Groundwater Building Air

Butter's Row
Groundwater Treatment Plant

Exposure Pathway

Ingestion
Dermal Contact

Fugitive Dust Inhalation
Total:

Ingestion
Dermal Contact

Fugitive Dust Inhalation
Total:

Ingestion
Dermal Contact

Total:

Ingestion
Dermal Contact

Total:

Inhalation
Total

Ingestion
Total

Total Receptor Risk:

Cancer Risk
ELCR
1E-07
3E-07
2E-09
4E-07

3E-07
1E-06
9E-08
1E-06

3E-08
4E-08
7E-08

4E-07
5E-07
9E-07

2E-11
3E-11

NA
NA

2E-06

Non-cancer risk
HI

0.002
0.003
0.0008
0.006

0.003
0.006
0.0009

0.01

0.0005
0.01
0.01

0.004
0.005
0.009

0.007
0.007

0.05
0.05

0.09
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TABLE 65
SUMMARY OF HUMAN HEALTH RISKS FOR CURRENT LAND USE

Olin Corporation
Wilmington, MA Facility

Receptor

Utility Worker

Off-Property Worker

Exposure Medium Exposure Point

Surface Soil Entire Site
(excluding Sulfate

Landfill)

Subsurface Soil Entire Site
(excluding Sulfate

Landfill)

Groundwater Process Water

Groundwater Building Air

Butter's Row
Groundwater Treatment Plant

Exposure Pathway

Ingestion
Dermal Contact

Fugitive Dust Inhalation
Total:

Ingestion
Dermal Contact

Fugitive Dust Inhalation
Total:

Total Receptor Risk:
Inhalation

Dermal Contact
Total:

Inhalation
Total:

Ingestion
Total:

Total Receptor Risk:

Cancer Risk
ELCR

2E-09
7E-10
5E-11
3E-09

9E-10
3E-10
3E-11
1E-09

4E-09
NC

5E-09
5E-09

2E-11
2E-11

NA
M

5E-09

Non-cancer risk
HI

0.02
0.003
0.004
0.03

0.006
0.002
0.003
0.01

0.04
0.8
0.02
Q&

0.007
0.007

0.05
0.05

0.9
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TABLE 65
SUMMARY OF HUMAN HEALTH RISKS FOR CURRENT LAND USE

Olin Corporation
Wilmington, MA Facility

Receptor

Neighborhood Resident -
East Side

Neighborhood Resident -
West Side

Exposure Medium Exposure Point

Surface Water Off-Site East Ditch

Sediment Off-Site East Ditch

Butter's Row
Groundwater Treatment Plant

Surface Water Off-Site West Ditch

Sediment Off-Site West Ditch

Butter's Row
Groundwater Treatment Plant

Exposure Pathway

Ingestion
Dermal Contact

Total:

Ingestion
Dermal Contact

Total:

Ingestion
Total:

Total Receptor Risk:

Ingestion
Dermal Contact

Total:

Ingestion
Dermal Contact

Total:

Ingestion
Total:

Total Receptor Risk:

Cancer Risk
ELCR

1E-08
5E-08
6E-08

5E-07
8E-07
IE-OS

NA
NA

1E-06

8E-11
1E-09
1E-09

5E-08
1E-07
2E-07

NA
NA

2E-07

Non-cancer risk
HI

0.0004
0.05
0.05

0.01
0.02
0.03

0.4
£4

0.5

0.0009
0.01
0.01

0.006
0.03
0.04

0.4
QA

0.4
Notes:
Risk calculation spreadsheets for surface soil presented in Attachment 6.
Risk calculation spreadsheets for subsurface soil presented in Attachment 7.
Risk calculation spreadsheets for groundwater presented in Attachment 8.
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TABLE 65
SUMMARY OF HUMAN HEALTH RISKS FOR CURRENT LAND USE

Olin Corporation
Wilmington, MA Facility

Receptor Exposure Medium Exposure Point Exposure Pathway Cancer Risk
ELCR

Non-cancer risk
HI

Risk calculation spreadsheets for surface water presented in Attachment 9.
Risk calculation spreadsheets for sediment presented in Attachment 10.
HI = Hazard index
ELCR = Excess lifetime cancer risk
Total Receptor Risk is the sum of risks for each exposure medium to which the receptor is exposed.
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TABLE 66
SUMMARY OF HUMAN HEALTH RISKS FOR FUTURE LAND USE

Olin Corporation
Wilmington. MA Facility

Receptor Exposure Medium Exposure Point

On-Property Worker Surface Soil Sulfate Landfill
(full-time, long-term)

Surface Soil Entire Site
(excluding Sulfate

Landfill)

Surface Water On-Site Ditches

Sediment On-Site Ditches

Groundwater Building Air

Butter's Row
Groundwater Treatment Plant

Exposure Pathway

Ingestion
Dermal Contact

Fugitive Dust Inhalation
Total:

Ingestion
Dermal Contact

Fugitive Dust Inhalation
Totali

Ingestion
Dermal Contact

Total:

Ingestion
Dermal Contact

Total:

Inhalation
Total

Ingestion
Total

Total Receptor Risk:

Cancer Risk
ELCR

1E-06
2E-06
2E-08
3E-06

2E-06
5E-06
3E-07
7E-06

3E-08
4E-08
7EJ-Q8

4E-07
5E-07
9E-07

3E-09
3E-09

NA
NA

1E-05

Non-cancer risk
HI

0.02
0.03
0.007
0.06

0.02
0.04
0.03
0.09

0.0005
0.01
0.01

0.004
0.005
0.009

0.1
QJ.

0.07
0.07

0.3

P:\olin\wilmingt\hhra2\tables\RISKSUMF.XLS 6/19/973:36 PM



TABLE 66
SUMMARY OF HUMAN HEALTH RISKS FOR FUTURE LAND USE

Olin Corporation
Wilmington, MA Facility

Receptor Exposure Medium Exposure Point

Off-Property Worker Groundwater Process Water

Groundwater Building Air

Butter's Row
Groundwater Treatment Plant

Neighborhood Resident Surface Soil Sulfate Landfill

Surface Soil Entire Site
(excluding Sulfate

Landfill)

Surface Water All Ditches

Sediment All Ditches

Exposure Pathway Cancer Risk
ELCR

Inhalation
Dermal Contact

Total:

Inhalation
Total:

Ingestion
Total

Total Receptor Risk:

Ingestion
Dermal Contact

Total:

Ingestion
Dermal Contact

Total:

Ingestion
Dermal Contact

Total:

Ingestion
Dermal Contact

Total:

NC
5E-09
5E-09

3E-09
3E-09

NA
NA

8E-09

7E-08
1E-07
2E-07

1E-07
4E-07
5E-07

1E-08
5E-08
6E-08

4E-07
8E-07
1E-06

Non-cancer risk
HI

0.8
0.02
Q&

0.1
QJ.

0.07
0.07

1

0.002
0.003
0.005

0.003
0.006
0.009

0.0006
0.04
0.04

0.01
0.02
0.03
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TABLE 66
SUMMARY OF HUMAN HEALTH RISKS FOR FUTURE LAND USE

Olin Corporation
Wilmington, MA Facility

Receptor Exposure Medium Exposure Point

Butter's Row
Groundwater Treatment Plant

Construction Worker Surface Soil Entire Site
(excluding Sulfate

Landfill)

Subsurface Soil Entire Site
(excluding Sulfate

Landfill)

Utility Worker Surface Soil Entire Site
(excluding Sulfate

Landfill)

Subsurface Soil Entire Site
(excluding Sulfate

Landfill)

Exposure Pathway

Ingestion
Total

Total Receptor Risk:

Ingestion
Dermal Contact

Fugitive Dust Inhalation
Total:

Ingestion
Dermal Contact

Fugitive Dust Inhalation
Total:

Total Receptor Risk:

Ingestion
Dermal Contact

Fugitive Dust Inhalation
Total:

Ingestion
Dermal Contact

Fugitive Dust Inhalation
Total:

Total Receptor Risk:

Cancer Risk
ELCR

NA
NA

2E-06

4E-08
2E-08
1E-09
6E-08

2E-08
8E-09
6E-10
3E-08

9E-08

2E-09
7E-10
5E-11
3E-09

9E-10
3E-10
3E-11
1E-09

4E-09

Non-cancer risk
HI

0.5
Q£

0.6

0.06
0.01
0.02
0.09

0.03
0.008
0.01
0.05

0.1

0.02
0.003
0.004
0.03

0.006
0.002
0.003
0.01

0.04
Notes:
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TABLE 66
SUMMARY OF HUMAN HEALTH RISKS FOR FUTURE LAND USE

Olin Corporation
Wilmington, MA Facility

Receptor Exposure Medium Exposure Point Exposure Pathway Cancer Risk
ELCR

Non-cancer risk
HI

Risk calculation spreadsheets for surface soil presented in Attachment 6.
Risk calculation spreadsheets for subsurface soil presented in Attachment 7.
Risk calculation spreadsheets for groundwater presented in Attachment 8, risks shown here for future

conditions are based on most conservative realistic modeling scenario.
Risk calculation spreadsheets for surface water presented in Attachment 9.
Risk calculation spreadsheets for sediment presented in Attachment 10.
HI = Hazard index
ELCR = Excess lifetime cancer risk
Total Receptor Risk is the sum of risks for each exposure medium to which the receptor is exposed.
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TABLE 67
COMPARISON OF ZONE II GROUNDWATER EPCs TO UCLs AND MCLs

PLANT B HOT SPOT

Olin Corporation
Wilmington, MA Facility

OHM of Concern1

VOCs (mg/L)
2,4,4-Trimethyl-1 -pentene
2,4,4-Trimethyl-2-Pentene

2-Hexanone
Acetone
Ethylbenzene
Methytene Chloride
Toluene
Xylenes, Total

SVOCS (mg/L)
1 ,2-Dichlorobenzene
1 ,4-Dichlorobenzene
4-Chloroaniline
4-Methylphenol(p-Cresol)

4-Nitrophenol
Benzoic Acid
Oi-n-butylphthalate
Di-n-octylphthalate
Dibenzofuran
Diethylphthalate
Fluorene
Indeno (1,2,3-cd) pyrene
N-Nitrosodiphenylamine
Naphthalene
Phenol
bis(2-EthylHexyl)phthalate

Pesticides/RGBs (mg/L)
Aldrin

Gamma-BHC (Lindane)
Heptachlor epoxide

Site Data/Concentration

Minimum Maximum Frequency of

SQL SQL Detection

0.01 0.01 7 / 8
0.01 0.01 7 / 8
0.01 0.08 1 / 8
0.01 0.1 3/8

0.005 0.03 1 / 8
0.005 0.05 1 / 8
0.005 0.05 2 / 8
0.005 0.005 3 / 8

0.01 0.2 1/8
0.01 0.2 1/8
0.01 0.2 1/8
0.01 0.2 2/8

0.025 1 2/7
0.05 1 1/7
0.01 0.06 3 / 8
0.01 0.2 1/8
0.01 0.2 2/8
0.01 0.06 1 / 8
0.01 0.2 1/8
0.01 0.2 1/8

0 0 8 / 8
0.01 0.2 1/8
0.01 0.2 4/7
0.01 0.01 5 / 8

0.00005 0.0007 2 / 8
0.00005 0.0007 1 / 7
0.00005 0.0007 1 / 8

Arithmetic

Minimum Maximum Mean

0.007 0.56 0.2161
0.002 0.16 0.058

2 2 0.2619
0.026 0.66 0.1057
0.047 0.047 0.0106
0.006 0.006 0.0098
0.001 0.018 0.008
0.008 0.039 0.0123

0.001 0.001 0.0208
0.002 0.002 0.0209
0.01 0.01 0.0219

0.005 0.012 0.019
0.006 0.006 0.091
0.003 0.003 0.0933
0.001 _,_ 0.006 0.0079

6.4 6.4 0.8175
0.002 0.002 0.0205
0.011 0.011 0.0101
0.019 0.019 0.0199

1.4 1.4 0.1925
0.005 14 2.1063
0.046 0.046 0.0233
0.001 0.005 0.0181
0.002 190 23.7886

0.000069 0.000077 0.000078
0.000099 0.000099 0.000082
0.000013 0.000013 0.000061

Qroundwater

EPC3

0.56
0.16

2
0.66

0.047
0.006
0.018
0.039

0.001
0.002
0.01

0.012
0.006
0.003
0.006

6.4
0.002
0.011
0.019

1.4
14

0.046
0.005

190

0.0001
0.0001
0.0001

EPC

Exceeds

UCL4 UCL?

NA NA
NA NA
NA NA
100 No
100 No
100 No
100 No
100 No

100 No
40 No
100 No
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
60 No
1 No

0.0005 Yes
NA NA
20 No
100 No
0.7 Yes

0.009 No
0.05 No
0.01 No

EPC

Exceeds

MCL 5 MCL?

NA NA
NA NA
NA NA
3 Q No

0.7 No
0.005 Yes

1 No
10 No

0.6 No
0.005 No

NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA

0.006 Yes

NA NA
0.002 No

0.0004 No
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TABLE 67
COMPARISON OF ZONE II GROUNDWATER EPCs TO UCLs AND MCLs

PLANT B HOT SPOT

Ofci Corporation
Wilmington. MA Facility

OHM of Concern1

Metals (mg/L)
Aluminum
Arsenic
Barium
Calcium
Chromium
Copper
Iron
Magnesium
Manganese
Mercury
Potassium
Sodium
Zinc

Inorganics (mg/L)
Chloride
Nitrogen, Ammonia
Sulfate as SO4

Site Data/Concentration 2

Minimum Maximum Frequency of

SQL SQL Detection

0 0 1 / 1
0 0 1 / 1
0 0 1 / 1
0 0 1 / 1

0.01 0.015 1 / 6
0 0 1 / 1
0 0 1 / 1
0 0 1 / 1
0 0 1 / 1
0 0 1 / 1
0 0 1 / 1
0 0 1 / 1
0 0 1 / 1

0 0 11/11
0 0 1 0 / 1 0
0 0 1 0 / 1 0

Arithmetic

Minimum Maximum Mean

0.36 0.36 0.36
0.035 0.035 0.035
0.019 0.019 0.019

14 14 14
0.018 0.01 B 0.0084
0.033 0.033 0.033

17 17 17
2.9 2.9 2.9

0.53 0.53 0.53
0.0003 0.0003 0.0003

2.7 2.7 2.7
25 25 25

0.43 0.43 0.43

5.1 60 34
1 .7 380 87.659
2.5 180 47.61

Groundwater

EPC3

0.36
0.035
0.019

14
0.018
0.033

17
2.9

0.53
0.0003

2.7
25

0.43

60
380
180

EPC

Exceeds

UCL4 UCL?

NA NA
4 No

100 No
NA NA
1 No

NA NA
NA NA
NA NA
NA NA

0.02 No
NA NA
NA NA
20 No

NA NA
NA NA
NA NA

EPC

Exceeds

MCL 5 MCL?

NA NA
0.05 No

2 No
NA NA
0.1 No
1.3 No
0.3 S No
NA NA

0.05 S No
0.002 No

20 G No
NA NA
5 S No

250 S No
NA NA
250 S No
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TABLE 67
COMPARISON OF ZONE II GROUNDWATER EPCs TO UCLs AND MCLs

PLANT B HOT SPOT

Olin Corporation
Wilmington. MA Facility

OHM of Concern

Site Data/Concentration 2

Minimum Maximum Frequency of

SQL SQL Detection

Arithmetic

Minimum Maximum Mean

Groundwater

EPC3

EPC

Exceeds

UCL4 UCL?

EPC

Exceeds

MCL 5 MCL?
Notes:
1 Selection of OHM of Concern for this medium is presented in Table 4.
2 Samples included in Site Data set are presented in Attachment 1.

Duplicate samples were averaged with their original samples prior to calculation of summary statistics.
The arithmetic mean represents the arithmetic average of all sample results, with one-half the SQL used as the value
for non-detects.

3 The EPC is the maximum detected concentration.
4 UCL * Upper Concentration Limit in Soil (310 CMR 40.0996(5); 4/5/96)
5 MCL » Maximum Contaminant Level (Drinking Water Standards & Guidelines for Chemicals in Massachusetts Drinking Water, May 1996)
G= Massachusetts Drinking Water Guideline Value
S= Massachusetts Secondary MCL
EPC = Exposure Point Concentration
OHM = Oil or Hazardous Material
SQL = Sample Quantitation Limit
MADEP (1995): Guidance for Disposal Site Risk Characterization - In Support of the Massachusetts Contingency Plan

(WSC/ORS-95-141, July).
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TABLE 68
COMPARISON OF ZONE II GROUNDWATER EPCs TO UCLs AND MCLs

ZONE II GROUNDWATER (INCLUDING DENSE LAYER HOT SPOT)

Olin Corporation
Wilmington, MA Facility

OHM of Concern1

VOCs (mg/L)
1,2-Dlchloroethane
cis-1 ,2-Dtehloroethene
trans-1 ,2-Dichloroethene
1 ,2-Dichloroathene(total)
2,4,4-TrimethyM -pentene
2,4,4-Trimethyl-2-Pentene
2-Butanone (MEK)
2-Hexanone
4-Methyl-2-Pentanone (MIBK)
Acetone
Benzene
Bromodlchloro methane
Bromoform
Carbon Disulfide
Chloro benzene
Chlorofonn
Dibromochloromethane
Ethyl benzene
Methylene Chloride
Tetrachloroethene (PCE)
Toluene
Trichloroethene (TCE)
Vinyl Chloride
Xylenes, Total

SVOCs (mg/L)
1 ,2-Dichlorobenzene
1 ,4-Dichlorobenzene
2,4-Dichlorophenol
2-Methylphenol (o-Cresol)
2-Nitrophenol
4-Methylphenol(p-Cresol)
4-Nitrophenol

Site Data/Concentration Z

Minimum Maximum Frequency of

SQL SQL Detection

0.0002 0.02 8 / 35
0 0 2 / 2

0.0002 0.0002 1/2
0.005 0.005 11/33
0.005 0.02 7 / 34
0.005 0.02 5 / 34
0.01 0.04 2 / 33
0.01 0.015 3 / 33
0.01 0.04 3 / 33
0.01 0.04 9 / 33

0.0004 0.02 11/35
0.0002 0.02 1 / 35
0.005 0.02 2 / 3 3
0.005 0.02 4 / 33

0.0002 0.02 3 / 35
0.0003 0.02 6 / 35
0.0002 0.02 1 / 35
0.005 0.05 6 / 33
0.005 0.033 10 /35

0.0002 0.02 4 / 34
0.005 0.02 9 / 33
0.005 0.02 1 4 / 3 5

0.0004 0.04 3 / 35
0.005 0.02 4 / 33

0.01 0.01 3 / 3 2
0.01 0.01 3 / 32
0.01 0.01 4 / 32
0.01 0.01 4 / 32
0.01 0.01 2 / 32
0.01 0.01 4 / 32

0.025 0.05 4 / 32

Arithmetic

Minimum Maximum Mean

0.0001 0.02 0.0035
0.0052 0.033 0.0191
0.0003 0.0003 0.0002
0.002 0.43 0.0366
0.002 0.012 0.005
0.002 0.006 0.0044
0.011 0.027 0.0083
0.057 0.12 0.0148
0.003 0.003 0.0072
0.004 0.37 0.0288

0.0001 0.011 0.003
0.002 0.002 0.0029
0.004 0.014 0.0034
0.001 0.015 0.0051

0.0002 0.001 0.0028
0.004 0.079 0.009
0.003 0.003 0.0029
0.002 0.007 0.004

0.0009 0.02 0.005
0.001 0.004 0.0028
0.001 0.17 0.0219

0.0009 0.46 0.0316
0.0002 0.013 0.0059
0.004 0.017 0.0039

0.0003 0.001 0.0046
0.001 0.002 0.0047
0.001 0.003 0.0046
0.002 0.017 0.0054
0.032 0.045 0.0071
0.002 0.051 0.0081
0.004 0.11 0.0216

Groundwater

EPC3

0.02
0.033

0.0003
0.43

0.012
0.006
0.027
0.12

0.003
0.37

0.011
0.002
0.014
0.015
0.001
0.079
0.003
0.007
0.02

0.004
0.17
0.46

0.013
0.017

0.001
0.002
0.003
0.017
0.045
0.051
0.11

EPC

Exceeds

UCL4 UCL7

100 No
100 No
100 No
NA NA
NA NA
NA NA

100 No
NA NA

100 No
100 No
70 No

100 No
100 No
NA NA
10 No

100 No
100 No
100 No
100 No
50 No

100 No
100 No
0.6 No
100 No

100 No
40 No
40 NO
NA NA
NA NA
NA NA
NA NA

EPC

Exceeds

MCL 5 MCL?

0.005 Yes
0.07 No
0.1 No

0.07 Su Yes
NA NA
NA NA

0.35 G No
NA NA

0.35 G No
3 G No

0.005 Yes
NA NA
NA NA
NA NA
0.1 No

0.005 Yes
NA NA
0.7 No

0.005 Yes
0.005 No

1 No
0.005 Yes
0.002 Yes

10 No

0.6 No
0.005 No

NA NA
NA NA
NA NA
NA NA
NA NA
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TABLE 68
COMPARISON OF ZONE II GROUNDWATER EPCs TO UCLs AND MCLs

ZONE II GROUNOWATER (INCLUDING DENSE LAYER HOT SPOT)

Olin Corporation
Wilmington, MA Facility

OHM of Concern 1

Benzole Acid
Benzyl Alcohol
Dl-n-butylphthalate
Diethylphthalate
N-Nltro8odiphenylamlne
Naphthalene
Phenol
bis(2-EthylHexyl)phthalate

Pesflcldes/PCBs (mg/L)
Alpha-BHC
Gamma-BHC

Metals (mg/L)
Aluminum
Arsenic
Barium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Nickel
Potassium
Sodium
Vanadium
Zinc

Inorganics (mg/L)
Chloride
Nitrate as N
Nitrite as N
Nitrogen, Ammonia

Sfte Data/Concentration 2

Minimum Maximum Frequency of

SQL SQL Detection
0.05 0.05 3 / 32

0.01 0.01 4 / 32

0.01 0.01 12 /33

0.007 0.01 8 / 35

0.01 0.01 4 / 33

0.01 0.01 7 / 34

0.01 0.01 5 / 34

0.01 0.01 10/34

0.00005 0.0005 3 / 20

0.00005 0.0006 1 / 21

0.1 0.1 3/8

0.005 2.5 4/8

0.05 0.05 7 / 8

0 0 7 / 7

0.01 0.03 5 / 29

0 0 1 / 1

0.025 0.025 2 / 3

0.054 0.054 7 / 8

0.005 0.005 4 / 8

0 0 7 / 7

0 0 8 / 8

0 0 1 / 1

0 0 6 / 6

0 0 9 / 9

0 0 1 / 1

0 0 3 / 3

2 3 5 5 / 5 7

0.05 0.2 3/7
0.05 0.05 2 / 6
0.04 0.1 57 / 62

Arithmetic

Minimum Maximum Mean
0.003 0.041 0.0249
0.002 0.006 0.0048

0.0003 0.0009 0.0034
0.0002 0.005 0.0041
0.001 0.011 0.005

0.0002 0.015 0.005
0.005 1.2 0.0674

0.0002 0.012 0.0043

0.000059 0.000073 0.000045
0.00011 0.00011 0.000042

0.63 990 127.985
0.005 0.084 0.1706
0.006 0.28 0.0513

5.1 470 162.3
0.023 790 27.4238
0.089 0.089 0.089
0.027 0.23 0.0898
0.04 1800 244.5334

0.006 0.1 0.0218
0.92 750 172.3814

0.015 150 28.7094
0.13 0.13 0.13
0.74 110 31.1233

12 10000 1500.3667
0.15 0.15 0.15

0.028 22 7.3543

3.6 12000 1238.7
2.1 24 5.7536

0.05 0.17 0.0533
0.12 4100 184.8082

GroundwatBT

EPC3

0.041
0.006

0.0009
0.005
0.011
0.015

1.2

0.012

0.000073
0.00011

990

0.084
0.28
470

790

0.089
0.23
1800

0.1

750

150

0.13
110

10000
0.15

22

12000
24

0.17
4100

EPC

Exceeds

UCL4 UCL?
NA NA
NA NA
NA NA
60 No
NA NA
20 No

100 No
0.7 No

NA NA
0.008 No

NA NA
4 No

100 No
NA NA

1 Yes
NA NA
NA NA
NA NA
0.3 No
NA NA
NA NA

1 No
NA NA
NA NA
20 No
20 Yes

NA NA
NA NA
NA NA
NA NA

EPC

Exceeds

MCL 5 MCL?
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA

0.006 Yes

NA NA
0.0002 No

0.05 S Yes
0.05 Yes

2 No
NA NA
0.1 Yes
NA NA
1.3 No
0.3 S Yes

0.015 Yes
NA NA

0.05 S Yes
0.1 Q Yes
NA NA
20 Q Yes
NA NA

5 S Yes

250 S Yes
10 Yes
1 No

NA NA
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TABLE 68
COMPARISON OF ZONE II GROUNDWATER EPCs TO UCLs AND MCLs

ZONE II GROUNDWATER (INCLUDING DENSE LAYER HOT SPOT)

Olin Corporation
Wilmington. MA Facility

OHM of Concern 1

Sulfate as SO4

Site Data/Concentration 2

Minimum Maximum Frequency of

SQL SQL Detection
10 : 10 5 7 / 5 8

Arithmetic

Minimum Maximum Mean
4.4 48000 4671.4931

Groundwater

EPC3

48000

EPC

Exceeds

UCL 4 UCL?
NA NA

EPC

Exceeds

MCL 5 MCL?
250 S Yes

Notes:
1 Selection of OHM of Concern for this medium is presented in Table 4.
2 Samples included in Site Data set are presented in Attachment 1.

Duplicate samples were averaged with their original samples prior to calculation of summary statistics.
The arithmetic mean represents the arithmetic average of all sample results, with one-half the SQL used as the value
for non-detects.

3 The EPC Is the maximum detected concentration.
4 UCL = Upper Concentration Limit in Groundwater (310 CMR 40.0996(5); 4/5/96)
5 MCL = Maximum Contaminant Level (Drinking Water Standards & Guidelines for Chemicals in Massachusetts Drinking Water; May 1996)
SU E surrogate: MCL for cis-l,2-Dlchloroethene used as surrogate.
G» Massachusetts Drinking Water Guideline Value
S= Massachusetts Secondary MCL
EPC = Exposure Point Concentration
OHM = Oil or Hazardous Material
SQL = Sample Quantltation Limit
MADEP (1995): Guidance for Disposal Site Risk Characterization - In Support of the Massachusetts Contingency Plan

(WSC/ORSn96'-141, July).
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TABLE 69

COMPARISON OF ZONE II GROUNDWATER EPCs TO UCLs AND MCLs

TOWN WELLS - FUTURE CONDITIONS

SCENARIO: ALL WELLS PUMPING - WET SEASON

Olin Corporation

Wilmington, MA Facility

SCENARIO WITH WELL GW-83-d

Well

Well
Butter's Row #1
Butters Row «2
Chestnut Street 11
Chestnut #2/1 A
Town Park

TOTAL

Flow Conditions

5-year average Relative
flow (gpm) Flow

190.2 0.2
286.7 0.3
173.3 0.18
263.1 0.28

30.2 0.03
943.5

1 .35864 mgd

Chloride
114
66

284
57
94

Incoming OHM at BRTP (est; mg/L) 2 112.5

OHM In finished water (est; mg/L) 2 112.5

MCL 250 S
UCL NA

Exeedance - incoming No
Exceedance - finished No

Ammonia
9.7

0.38
65

0.63
0.42

13.94

NP3

NA
NA

NA
NA

Sodium
77
33

309
33
39

91.3

91.3

20 G
NA

Yes
Yes

OHM / Groundwater EPC

Sulfate Aluminum Iron
192
43

849
30
30

213.4

234.4

250 S
NA

No
No

0.32
0.2
1.4
0.2
0.2

0.438

NE

0.05 S
NA

Yes
NE

14.7
5.5
57
1.1

0.99

15.2

<0.1

0.3 S
NA

Yes
No

(mg/L)1 .

Calcium
37
21
40
15
17

25.6

NE

NA
NA

NA
NE

Magnesium
10

4.9
22

4.8
4.5

8.9

NE

NA
NA

NA
NE

Manganese
1.11
0.25

3
0.02
0.47

0.86

0.034

0.05 S
NA

Yes
No

Total
Dissolved

Solids
465
316

1584
208
233

538

NE

500 S
NA

Yes
NE
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TABLE 69
COMPARISON OF ZONE II GROUNDWATER EPCs TO UCLs AND MCLs

TOWN WELLS - FUTURE CONDITIONS
SCENARIO: ALL WELLS PUMPING - WET SEASON

Olin Corporation

Wilmington, MA Facility
SCENARIOWITHOUT WELL GW-83-d

Wed

Well
Butter's Row #1
Butters Row tZ
Chestnut Street 11
Chestnut #2/1 A
Town Park

TOTAL

Flow Conditions

5-year average Relative
flow (gpm) Flow

190.2 0.2
286.7 0.3
173.3 0.18
263.1 0.28
30.2 0.03

943.5
1 .35864 mgd

OHM / Groundwater EPC

Chloride
93
66
81
57
94

Incoming OHM at BRTP (est; mg/L) 2 71.8

OHM in finished water (est; mg/L) 2 71 .8

MCL 250 S
UCL NA

Exeedance - incoming No
Exceedance - finished No

Ammonia
3.3

0.38
4.3

0.63
0.42

1.74

NP3

NA
NA

NA
NA

Sodium
49
33

41
33
39

37.5

37.5

20 G
NA

Yes
Yes

Sutfate
112
43
87
30
30

60.3

81.3

250 S
NA

No
No

Aluminum
0.19
0.2

0.19
0.2
0.2

0.19

NE

0.05 S
KIA

Yes
NE

Iron
9.1
5.5

5
1.1

0.99

4.7

<0.1

0.3 S
NA

Yes
No

(mg/U1

Calcium
35
21
27
15
17

22.9

NE

NA
NA

NA
NE

Magnesium
8.3
4.9

6
4.8
4.5

5.7

NE

NA
NA

NA
NE

Manganese
0.9

0.25
1

0.02
0.47

0.45

0.034

0.05 S
NA

Yes
No

Total

Dissolved
Solids

328
316
288
208
233

277

NE

500 S
NA

No
NE

Notes:
1 OHM are those that were modeled, as described In text.
2 Concentrations calculated as described in text.
All data represent dissolved concentrations except manganese, for which the data presented represent total concentrations.
3 No ammonia as ammonium Ion would be expected In water containing greater than 0.1 mg/L free residual chlorine. The presence of free residual chlorine

indicates that any ammonia has been oxidized. At Butter's Row, maintenance of free residual chlorine is required for disinfection purposes.

EPC = Exposure Point Concentration
OHM = Oil or Hazardous Material
gpm = gallon per minute
mgd = million gallons per day
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TABLE 69

COMPARISON OF ZONE II GROUNDWATER EPCs TO UCLs AND MCLs

TOWN WELLS - FUTURE CONDITIONS
SCENARIO: ALL WELLS PUMPING - WET SEASON

Olln Corporation
Wilmington, MA Facility

BRTP = Butters Row Treatment Plant
NE = Not Evaluated
UCL = Upper Concentration Umlt In Groundwater (310 CMR 40.0996(5); 4/5/96)
MCL = Maximum Contaminant Level (Drinking Water Standards & Guidelines for Chemicals in Massachusetts Drinking Water; May 1996)
G= Massachusetts Drinking Water Guideline Value
S= Massachusetts Secondary MCL
NP = Not Present

p:\olin\wilmingt\hhra2\tables\gw\epc\TWFUAWWM.XLS Page 3 6/23/9711:21 AM



TABLE 70
COMPARISON OF ZONE II GROUNDWATER EPCs TO UCLs AND MCLs

TOWN WELLS - FUTURE CONDITIONS
SCENARIO: ALL WELLS PUMPING - DRY SEASON

Olln Corporation
Wilmington. MA Facility

Well

Well
Butter's Row #1
Butters Row t2
Chestnut Street #1
Chestnut #2/1 A
Town Park

TOTAL

Incoming OHM

Flow Conditions

5-year average Relative
flow (gpm) Flow

190.2 0.2
286.7 0.3
173.3 0.18
263.1 0.28
30.2 0.03

943.5
1. 35864 mgd

Chloride
89
66

134
57
94

at BRTP (est; mg/L) 2 80.5

OHM In finished water (est; mg/L) 2 80.5

MCL 250 S
UCL NA

Exeedance - incoming No
Exceedance - finished No

Ammonia
2.6

0.38
15

0.63
0.42

3.52

NP 3

NA
NA

NA
NA

Sodium
45
33
67
33
39

41.4
41.4

20 G
NA

Yes
Yes

OHM / Groundwater EPC

Sulfate Aluminum
95
43

262
30
30

88.4
109.4

250 S
NA

No
No

0.2
0.2
0.2
0.2
0.2

0.198
NE

0.05 S
NA

Yes
NE

Iron
9.1
5.5
6.4
1.1

0.99

5.0
<0.1

0.3 S
NA

Yes
No

(mg/L)1

Calcium
33
21
52
15
17

27.0
NE

NA
NA

NA
NE

Magnesium
7.5
4.9
13
4.8
4.5

6.8
NE

NA
NA

NA
NE

Manganese
0.84
0.25
2.1

0.02
0.47

0.64
0.034

0.05 S
NA

Yes
No

Total
Dissolved

Solids
303
316
588
208
233

326
NE

500 S
NA

No
NE

Notes:
1 OHM are those that were modeled, as described in text.
n

Concentrations calculated as described in text.
All data represent dissolved concentrations except manganese, for which the data presented represent total concentrations.
3 No ammonia as ammonium ion would be expected in water containing greater than 0.1 mg/L free residual chlorine. The presence of free residual chlorine

indicates that any ammonia has been oxidized. At Butter's Row, maintenance of free residual chlorine Is required for disinfection purposes.
EPC = Exposure Point Concentration
OHM = Oil or Hazardous Material
gpm = gallon per minute
mgd = million gallons per day
BRTP = Butters Row Treatment Plant
NE = Not Evaluated
UCL = Upper Concentration Limit in Groundwater (310 CMR 40.0996(5); 4/5/96)
MCL = Maximum Contaminant Level (Drinking Water Standards & Guidelines lor Chemicals in Massachusetts Drinking Water; May 1996)
G= Massachusetts Drinking Water Guideline Value
S= Massachusetts Secondary MCL
NP = Not Present
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TABLE 71
COMPARISON OF ZONE II GROUNDWATER EPCs TO UCLs AND MCLs

TOWN WELLS - FUTURE CONDITIONS
SCENARIO: BUTTERS ROW #1 PUMPING - WET SEASON

Olin Corporation
Wilmington. MA Facility

Welt

Well
Butter's Row #1
Butters Row #2
Chestnut Street #1
Chestnut «/1A
Town Park

TOTAL

Flow Conditions
5-year

average flow
(gpm) Relative Flow

190.2 1
286.7 NA
173.3 NA
263.1 NA

30.2 NA
943.5

1.35864 mgd

Chloride
90

NA
NA
NA
NA

Incoming OHM at BRTP (est; mg/L) 2 90.0
OHM in finished water (est; mg/L) 90.0

MCL 250 S
UCL NA

Exeedance - incoming No
Exceedance - finished No

Ammonia
2.5
NA
NA
NA
NA

2.50
NP 3

NA
NA

NA
NA

Sodium
46

NA
NA
NA
NA

46.0
46.0

20 G
NA

Yes
Yes

OHM / Groundwater EPC

Sulfate Aluminum
92

NA
NA
NA
NA

92.0
113.0

250 S
NA

No
No

0.19
NA
NA
NA
NA

0.190
NE

0.05 S
NA

Yes
NE

Iron
7

NA
NA
NA
NA

7.0
<0.1

0.3 S
NA

Yes
No

(mg/L)1

Calcium
32

NA
NA
NA
NA

32.0
NE

NA
NA

NA
NE

Magnesium
7.4
NA
NA
NA
NA

7.4
NE

NA
NA

NA
NE

Manganese
0.79
NA
NA
NA
NA

0.79
0.034

0.05 S
NA

Yes
No

Total
Dissolved

Solids
309
NA
NA
NA
NA

309.0
NE

500 S
NA

No
NE

Notes:
1 OHM are those that were modeled, as described in text.
2 Concentrations calculated as described in text.
All data represent dissolved concentrations except manganese, for which the data presented represent total concentrations.
3 No ammonia as ammonium ion would be expected in water containing greater than 0.1 mg/L free residual chlorine. The presence of free residual chlorine

indicates that any ammonia has been oxidized. At Butter's Row, maintenance of free residual chlorine Is required for disinfection purposes.
EPC « Exposure Point Concentration
OHM = Oil or Hazardous Material
gpm «= gallon per minute
mgd = million gallons per day
BRTP = Butters Row Treatment Plant
NA = Not Applicable
NE = Not Evaluated
UCL = Upper Concentration Limit in Groundwater (310 CMR 40.0996(5); 4/5/96)
MCL = Maximum Contaminant Level (Drinking Water Standards & Guidelines for Chemicals in Massachusetts Drinking Water; May 1996)
G- Massachusetts Drinking Water Guideline Value
S= Massachusetts Secondary MCL
NP = Not Present
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TABLE 72
COMPARISON OF ZONE II GROUNDWATER EPCs TO UCLs AND MCLs

TOWN WELLS - FUTURE CONDITIONS
SCENARIO: BUTTERS ROW #1 PUMPING - DRY SEASON

Olin Corporation
Wilmington, MA Facility

Well

Well
Butter's Row 11
Butters Row tZ
Chestnut Street #1
Chestnut J2/1A
Town Park

TOTAL

Flow Conditions
5-year

average flow
(gpm) Relative Flow

190.2 1
286.7 NA
173.3 NA
263.1 NA

30.2 NA
943.5

1 .35864 mgd

OHM / Groundwater EPC

Chloride
79

NA
NA
NA
NA

Incoming OHM at BRTP (est; mg/L) 2 79.0
OHM in finished water (est; mg/L) 2 79.0

MCL 250 S
UCL NA

Exeedance - incoming No
Exceedance - finished No

Ammonia
1.5
NA
NA
NA
NA

1.50
NP3

NA
NA

NA
NA

Sodium
40

NA
NA
NA
NA

40.0
40.0

20 G
NA

Yes
Yes

Sulfate
61

NA
NA
NA
NA

61.0
82.0

250 S
NA

No
No

Aluminum
0.2
NA
NA
NA
NA

0.200
NE

0.05 S
NA

Yes
NE

Iron
6.1
NA
NA
NA
NA

6.1
<0.1

0.3 S
NA

Yes
No

(mg/L)1

Calcium
25

NA
NA
NA
NA

25.0
NE

NA
NA

NA
NE

Magnesium
5.9
NA
NA
NA
NA

5.9
NE

NA
NA

NA
NE

Manganese
0.55
NA
NA
NA
NA

0.55
0.034

0.05 S
NA

Yes
No

Total
Dissolved

Solids
268
NA
NA
NA
NA

268.0
NE

500 S
NA

No
NE

Notes:
OHM are those that were modeled, as described in text.
Concentrations calculated as described in text.

All data represent dissolved concentrations except manganese, for which the data presented represent total concentrations.
3 No ammonia as ammonium ion would be expected In water containing greater than 0.1 mg/L free residual chlorine. The presence of free residual chlorine

indicates that any ammonia has been oxidized. At Butter's Row, maintenance of free residual chlorine is required for disinfection purposes.
EPC = Exposure Point Concentration
OHM = Oil or Hazardous Material
gpm = gallon per minute
mgd = million gallons per day
BRTP = Butters Row Treatment Plant
NA = Not Applicable
NE =• Not Evaluated
UCL = Upper Concentration Limit in Groundwater (310 CMR 40.0996(5); 4/5/96)
MCL = Maximum Contaminant Level (Drinking Water Standards & Guidelines for Chemicals in Massachusetts Drinking Water; May 1996)
G= Massachusetts Drinking Water Guideline Value
S= Massachusetts Secondary MCL
NP = Not Present
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TABLE 73

COMPARISON OF SURFACE SOIL EPCs TO UCLs - AREA 8 HOT SPOT

Olin Corporation
Wilmington, MA Facility

OHM of Concern 1

VOCs (mg/Kg)
1,1,1 -Trichloroethane
2,4,4-TrimethyM -pentene
2-Butanone (MEK)
Acetone
Methylene Chloride
Toluene

SVOCs (mg/Kg)
2-Methylnaphthalene
2-Methylphenol (o-Cresol)
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a) Anthracene
Benzo(a)Pyrene
Benzo(b)Fluoranthene
Benzo(g,h,i)Perylene
Benzo(k)Fluoranthene
Benzoic Acid
Butylbenzylphthalate
Chrysene
Di-n-butylphthalate
Di-n-octylphthalate
Dibenzofuran
Diethylphthalate
Fluoranthene
Fluorene
Indeno (1,2,3-cd)Pyrene
N-Nitrosodiphenylamine

Site Data/Concentration 2

Minimum Maximum Frequency of

SQL SQL Detection

0.006 0.014 1 0 / 2 2
0.005 0.013 5 / 2 2
0.011 0.028 2 / 2 2
0.013 0.021 20 / 22
0.005 0.014 6 / 2 2
0.005 0.013 3 / 22

0.38 4.3 2 / 21
0.39 160 2 / 2 1
0.38 4.3 1 / 21
0.38 4.3 3 / 21
0.39 4.3 6 / 21
0.39 4.3 5 / 21
0.38 4.3 3 / 21
0.38 4.3 4 / 21
0.38 4.3 2 / 21
0.38 4.3 4 / 21

1.9 770 9 / 21
0.38 160 1 / 2 1
0.39 4.3 5 / 21
0.44 160 1 2 / 2 1
0.38 160 2 / 2 1
0.38 4.3 1 / 21
0.38 160 6 / 2 1
0.39 4.3 8 / 21
0.38 4.3 2 / 21
0.38 4.3 3 / 21
0.39 160 3 / 2 0

Arithmetic
Minimum Maximum Mean

0.002 0.016 0.0067
0.0008 0.014 0.0043
0.001 0.004 0.0071
0.006 0.061 0.0208
0.004 0.036 0.0054

0.0006 0.005 0.0033

0.007 560 27.0453
0.02 0.049 4.1821
170 170 8.4841

0.02 420 20.3667
0.01 290 14.1153

0.015 140 7.0161
0.034 100 5.1281
0.044 44 2.4527
0.03 29 1.7607

0.025 66 3.4991
0.07 1.8 19.38
0.8 0.8 4.2102

0.015 150 7.4942
0.013 1.4 4.042
0.012 0.17 4.1706

39 39 2.246
0.015 0.053 4.1075
0.027 410 19.8202
0.008 430 20.8549
0.031 24 1.4995

0.26 1 4.3093

EPC3

0.0067
0.0043
0.004
0.0208
0.0054
0.0033

27.0453
0.049
8.4841

20.3667
14.1153
7.0161
5.1281
2.4527
1 .7607
3.4991

1.8
0.8

7.4942
1.4

0.17
2.246
0.053

19.8202
20.8549
1.4995

1

EPC
Exceeds

UCL * UCL?

5000 No
NA NA

10000 No
10000 No
7000 No
10000 No

10000 No
NA NA

10000 No
10000 No
10000 No

100 No
100 No
100 No

10000 No
400 No
NA NA
NA NA
400 No
NA NA
NA NA
NA NA

10000 No
10000 No
10000 No

100 No
NA NA
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TABLE 73
COMPARISON OF SURFACE SOIL EPCs TO UCLs - AREA 8 HOT SPOT

Olin Corporation
Wilmington. MA Facility

OHM of Concern n

Naphthalene
Phenanthrene
Phenol
Pyrene
bis(2-EthylHexyl)phthalate

Pesticides/PCBs (mg/Kg)
4,4'-DDD
4,4'-DDE
4,4'-DDT
Aldrin
Alpha-BHC
Alpha-Chlordane
Dieldrin
Endosulfan 1
Endrin Ketone
Gamma-BHC (Lindane)
Gamma-Chlordane
Heptachlor
Heptachlor Epoxide

Metals (mg/Kg)
Aluminum
Antimony
Arsenic
Barium
Calcium
Chromium
Cobalt
Iron

Site Data/Concentration z

Minimum Maximum Frequency of
SQL SQL Detection

0.39 4.3 3 / 20
0.39 0.96 8 / 20
0.39 160 1 / 2 0
0.39 0.96 9 / 20
0.43 160 1 6 / 2 1

0.0039 0.045 7 / 21
0.0039 0.045 1 1 / 2 1
0.0039 0.045 1 3 / 2 1

0.002 0.022 2 / 21
0.002 0.022 3 / 21
0.002 0.22 3 / 21

0.0039 0.045 8 / 21
0.002 0.022 2 / 2 1

0.0039 0.045 1 / 21
0.002 0.022 1 0 / 2 1
0.002 0.22 1 / 21
0.002 0.022 2 / 21
0.002 0.022 1 / 21

0 0 8 / 8
0.97 20 1/8
0.9 0.9 7/8

0 0 8 / 8
0 0 8 / 8
0 0 2 1 / 2 1

0.21 0.21 7 / 8
0 0 8 / 8

Arithmetic

Minimum Maximum Mean
0.008 530 26.8656
0.03 1000 50.191

2.4 2.4 4.4913
0.024 320 16.1793

0.0655 89 10.2296

0.0002 0.017 0.0043
0.0005 0.01 1 0.0037
0.0014 0.04 0.0082
0.0001 0.001 0.0018
0.0002 0.0011 0.0019
0.0008 0.052 0.009
0.0004 0.012 0.004
0.0019 0.099 0.0064
0.0031 0.0031 0.0038
0.0001 0.17 0.0131
0.0003 0.0003 0.0066
0.0003 0.0004 0.0018
0.0001 0.0001 0.0019

1700 9100 3671.25
1.3 1.3 1.84
2.2 24.5 6.5313
3.6 21 10.85
91 53000 9826.75

2.6 3010 254.7905
0.42 3.9 1.4094
1200 20000 5596.25

EPC3

26.8656
50.191

2.4
16.1793
10.2296

0.0043
0.0037
0.0082
0.001
0.001 1
0.009
0.004

0.0064
0.0031
0.0131
0.0003
0.0004
0.0001

3671.25
1.3

6.5313
10.85

9826.75
254.791
1 .4094

5596.25

EPC
Exceeds

UCL 4 UCL?
1 0000 No
10000 No
10000 No
10000 No
10000 No

100 No
90 No
90 No
1 No

NA NA
50 No
2 No

4000 No
NA NA
20 No
50 No
7 No
3 No

NA NA
400 No
300 No

1 0000 No
NA NA

1 0000 No
NA NA
NA NA
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TABLE 73
COMPARISON OF SURFACE SOIL EPCs TO UCLs - AREA 8 HOT SPOT

Olin Corporation
Wilmington, MA Facility

OHM of Concern 1

Lead
Manganese
Mercury
Nickel
Selenium
Sodium
Thallium
Vanadium
Zinc

Inorganics (mg/Kg)
Chloride
Nitrogen, Ammonia
Sulfate as S04

Site Data/Concentration 2

Minimum Maximum Frequency of
SQL SQL Detection

0 0 8 / 8
0 0 8 / 8

0.089 0.12 4 / 8
0 0 8 / 8

0.9 1.1 3/8
0 0 8 / 8

1.4 1.7 1/8
0 0 8 / 8
0 0 8 / 8

0 0 1 / 1
0 0 1 9 / 1 9

130 430 17 / 19

Arithmetic
Minimum Maximum Mean

2.3 34 15.2
3.9 99.9 33.7875

0.09 0.38 0.1495
0.96 9.3 3.295

1.1 2.2 0.8581
66 130 86.925

0.88 0.88 0.8288
4.8 18.4 10.325
4.8 41.4 16.15

110 110 110
15.65 363 163.9079

150 28000 7253.158

EPC3

15.2
33.7875
0.1495
3.295

0.8581
86.925
0.8288
10.325
16.15

110
163.908
7253.16

EPC
Exceeds

UCL * UCL?
6000 No
NA NA
600 No

7000 No
1 0000 No

NA NA
1000 No

1 0000 No
1 0000 No

NA NA
NA NA
NA NA

Notes:
1 Selection of OHM of Concern for this medium is presented in Table 1.
2 Samples included in Site Data set are presented in Attachment 1.

Duplicate samples were averaged with their original samples prior to calculation of summary statistics.
The arithmetic mean represents the arithmetic average of all sample results, with one-half the SQL used as the value
for non-detects.

3 The EPC is the arithmetic mean concentration unless the arithmetic mean concentration exceeds the maximum
detected concentration (MADEP, 1995). For these OHM, the maximum detected concentration is used as the EPC.

4 UCL = Upper Concentration Limit in Soil (310 CMR 40.0996(5); 4/5/96)
EPC = Exposure Point Concentration
OHM = Oil or Hazardous Material
SQL = Sample Quantitation Limit
MADEP (1995): Guidance for Disposal Site Risk Characterization - In Support of the Massachusetts Contingency Plan

(WSC/ORS-95-141, July).
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TABLE 74
COMPARISON OF SURFACE SOIL EPCs TO UCLs - DRUM AREA A HOT SPOT

Olin Corporation
Wilmington, MA Facility

OHM of Concern 1

VOCs (mg/Kg)
1,1,1 -Trichloroethane
Acetone
Toluene

SVOCs (mg/Kg)
Di-n-butylphthalate
Fluoranthene
N-Nitrosodiphenylamine
bis(2-EthylHexyl)phthalate

Pesticides/PCBs (mg/Kg)
4,4'-DDD
4,4'-DDE
4,4'-DDT
Aldrin
Alpha-BHC
Alpha-Chlordane
Dieldrin
Endosulfan I
Endrin Ketone
Gamma-BHC (Lindane)
Gamma-Chlordane
Heptachlor
Heptachlor Epoxide

Metals (mg/Kg)
Aluminum
Antimony
Arsenic
Barium

Site Data/Concentration 2

Minimum Maximum Frequency of
SQL SQL Detection

0.005 0.005 5 / 8
0 0 8 / 8

0.005 0.006 1 / 8

0 0 2 / 2
9.1 9.1 1/2

0 0 2 / 2
0 0 2 / 2

0 0 2 / 2
0.0037 0.0037 1 / 2

0 0 2 / 2
0 0 2 / 2
0 0 2 / 2
0 0 2 / 2

0.0037 0.0037 1 / 2
0 0 2 / 2

0.0038 0.0038 1 / 2
0 0 2 / 2

0.0019 0.0019 1 / 2
0.0019 0.0019 1 / 2
0.0019 0.0019 1 / 2

0 0 2 / 2
0 0 2 / 2
0 0 2 / 2
0 0 2 / 2

Arithmetic
Minimum Maximum Mean

0.002 0.018 0.0068
0.006 0.021 0.012

0.0009 0.0009 0.0024

0.13 0.2 0.165
0.045 0.045 2.2975

2.7 2.8 2.75
1.3 5.3 3.3

0.0017 0.0034 0.0026
0.0019 0.0019 0.0019
0.0031 0.0064 0.0048
0.0005 0.0012 0.0009
0.0016 0.005 0.0033
0.0036 0.0045 0.0041
0.0069 0.0069 0.0044
0.0047 0.0056 0.0052
0.0048 0.0048 0.0034
0.0034 0.0047 0.0041
0.0088 0.0088 0.0049
0.0009 0.0009 0.0009
0.0028 0.0028 0.0019

5560 12900 9230
1.2 1.2 1.2
9.7 30.9 20.3

22.3 43.2 32.75

EPC3

0.0068
0.012

0.0009

0.165
0.045
2.75
3.3

0.0026
0.0019
0.0048
0.0009
0.0033
0.0041
0.0044
0.0052
0.0034
0.0041
0.0049
0.0009
0.0019

9230
1.2

20.3
32.75

EPC
Exceeds

UCL * UCL?

5000 No
10000 No
10000 No

NA NA
10000 No

NA NA
10000 No

100 No
90 No
90 No
1 No

NA NA
50 No
2 No

4000 No
NA NA
20 No
50 No
7 No
3 No

NA NA
400 No
300 No

10000 No
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TABLE 74
COMPARISON OF SURFACE SOIL EPCs TO UCLs - DRUM AREA A HOT SPOT

Olin Corporation
Wilmington, MA Facility

OHM of Concern 1

Beryllium
Calcium
Chromium
Cobalt
Iron
Lead
Manganese
Mercury
Nickel
Selenium
Sodium
Thallium
Vanadium
Zinc

Inorganics (mg/Kg)
Nitrogen, Ammonia
Sulfate as S04

Site Data/Concentration 2

Minimum Maximum Frequency of
SQL SQL Detection

0 0 2 / 2
0 0 2 / 2
0 0 2 / 2
0 0 2 / 2
0 0 2 / 2
0 0 2 / 2
0 0 2 / 2

0.09 0.09 1 / 2
0 0 2 / 2
0 0 2 / 2
0 0 2 / 2
0 0 2 / 2
0 0 2 / 2
0 0 2 / 2

0 0 2 / 2
0 0 2 / 2

Arithmetic
Minimum Maximum Mean

0.32 0.61 0.465
1850 2060 1955
24.1 40.2 32.15
3.9 11.3 7.6

7580 17200 12390
9.4 17 13.2
109 351 230

0.11 0.11 0.0775
10.2 30.1 20.15
0.96 1 0.98
131 174 152.5
1.8 1.8 1.8

11.3 24.9 18.1
37.2 63 50.1

47.4 93 70.2
260 2310 1285

EPC3

0.465
1955
32.15
7.6

12390
13.2
230

0.0775
20.15
0.98
152.5
1.8

18.1
50.1

70.2
1285

EPC
Exceeds

UCL * UCL?
30 No
NA NA

10000 No
NA NA
NA NA

6000 No
NA NA
600 No
7000 No
10000 No

NA NA
1000 No
10000 No
10000 No

NA NA
NA NA

Notes:
1 Selection of OHM of Concern for this medium is presented in Table 1.
2 Samples included in Site Data set are presented in Attachment 1.

Duplicate samples were averaged with their original samples prior to calculation of summary statistics.
The arithmetic mean represents the arithmetic average of all sample results, with one-half the SQL used as the value
for non-detects.

3 The EPC is the arithmetic mean concentration unless the arithmetic mean concentration exceeds the maximum
detected concentration (MADEP, 1995). For these OHM, the maximum detected concentration is used as the EPC.

4 UCL = Upper Concentration Limit in Soil (310 CMR 40.0996(5); 4/5/96)
EPC = Exposure Point Concentration
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TABLE 74
COMPARISON OF SURFACE SOIL EPCs TO UCLs - DRUM AREA A HOT SPOT

Olin Corporation
Wilmington, MA Facility

OHM of Concern 1

Site Data/Concentration 2

Minimum Maximum Frequency of

SQL SQL Detection

Arithmetic

Minimum Maximum Mean EPC3

EPC
Exceeds

UCL 4 UCL?
OHM = Oil or Hazardous Material
SQL = Sample Quantitation Limit
MADEP (1995): Guidance for Disposal Site Risk Characterization - In Support of the Massachusetts Contingency Plan

(WSC/ORS-95-141, July).
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TABLE 75
COMPARISON OF SURFACE SOIL EPCs TO UCLs - LAKE POLY HOT SPOT

Olin Corporation
Wilmington, MA Facility

OHM of Concern 1

VOCs {mg/Kg)
1,1,1-Trichloroethane
2-Butanone (MEK)
Acetone
Methylene Chloride
Toluene

SVOCs (mg/Kg)
Acenaphthylene
Anthracene
Benzo(a) Anthracene
Benzo(b)Fluoranthene
Benzo(k)Fluoranthene
Benzole Acid
Butylbenzylphthalate
Chrysene
Di-n-butylphthalate
Di-n-octylphthalate
Dibenzofuran
Diethylphthalate
Fluoranthene
Fluorene
N-Nitrosodiphenylamine
Naphthalene
Phenanthrene
Pyrene
bis(2-EthylHexyl)phthalate

Site Data/Concentration 2

Minimum Maximum Frequency of
SQL SQL Detection

0 0 3 / 3
0.011 0.011 1 / 3

0 0 3 / 3
0.005 0.005 1 / 3
0.005 0.005 2 / 3

0.35 37 1/3
0.35 37 1/3

37 37 2/3
37 37 2/3
37 37 2/3

1.7 180 1/3
0.35 37 1/3

37 37 2/3
0 0 3 / 3

0.35 37 1/3
0.35 37 1/3
0.35 37 1/3

37 37 2/3
0.35 37 1/3
0.35 0.35 2 / 3
0.35 37 1/3
0.35 37 1/3

37 37 2/3
0 0 3 / 3

Arithmetic
Minimum Maximum Mean

0.003 0.01 1 0.0066
0.004 0.004 0.005
0.018 0.026 0.0212
0.002 0.002 0.0023

0.0009 0.001 0.0017

0.027 0.027 6.2587
0.022 0.022 6.2323
0.008 0.07 6.1927
0.013 0.107 6.2067
0.019 0.0925 6.2038
0.096 0.096 30.3153
0.029 0.029 6.259
0.016 0.088 6.2013
0.009 1 0.3512
0.022 0.022 6.2612
0.016 0.016 6.2568

0.0245 0.0245 6.2332
0.022 0.163 6.2283
0.02 0.02 6.2575

0.097 210 70.1037
0.013 0.013 6.2563
0.128 0.128 6.2677
0.017 0.161 6.226
0.18 5.1 1.873

EPC3

0.0066
0.004

0.0212
0.002
0.001

0.027
0.022
0.07
0.107

0.0925
0.096
0.029
0.088

0.3512
0.022
0.016

0.0245
0.163
0.02

70.1037
0.013
0.128
0.161
1.873

EPC
Exceeds

UCL 4 UCL?

5000 No
10000 No
10000 No
7000 No
10000 No

10000 No
10000 No

100 No
100 No
400 No
NA NA
NA NA
400 No
NA NA
NA NA
NA NA

10000 No
10000 No
10000 No

NA NA
10000 No
10000 No
1 0000 No
1 0000 No

P:\olin\wilmingt\hhra2\tables\surfsoil\ucl\SSHHUC03.XLS 6/23/97 11:33 AM



TABLE 75
COMPARISON OF SURFACE SOIL EPCs TO UCLs - LAKE POLY HOT SPOT

Otin Corporation
Wilmington, MA Facility

OHM of Concern 1

Pesticides/PCBs (mg/Kg)
4,4'-DDD
4,4'-DDE
4,4'-DDT
Alpha-Chlordane
Endrin
Gamma-BHC (Lindane)
Gamma-Chlordane

Metals (mg/Kg)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Calcium
Chromium
Cobalt
Iron
Lead
Manganese
Mercury
Nickel
Selenium
Sodium
Thallium
Vanadium
Zinc

Site Data/Concentration *
Minimum Maximum Frequency of

SQL SQL Detection

0.0035 0.018 1 / 3
0.0035 0.018 1 / 3
0.018 0.018 2 / 3

0.0018 0.0094 1 / 3
0.0035 0.018 1 / 3
0.0094 0.0094 2 / 3
0.0018 0.0094 1 / 3

0 0 3 / 3
0 0 3 / 3
0 0 3 / 3
0 0 3 / 3
0 0 3 / 3
0 0 3 / 3
0 0 3 / 3
0 0 3 / 3
0 0 3 / 3
0 0 3 / 3
0 0 3 / 3

0.1 0.1 2/3
0 0 3 / 3
0 0 3 / 3
0 0 3 / 3

1.6 1.6 2/3
0 0 3 / 3
0 0 3 / 3

Arithmetic

Minimum Maximum Mean

0.0007 0.0007 0.0038
0.001 0.001 0.0039

0.0023 0.0088 0.0067
0.0034 0.0034 0.0026
0.0004 0.0004 0.0039
0.0001 0.0004 0.0019
0.0012 0.0012 0.0022

3440 4840 4055
1 1.2 1.025

3.9 4.2 4.0667
6.5 12.9 10.5667
0.2 0.26 0.2092
318 518 444.1667

28.9 203 90.3167
1.5 2.5 1.9833

4810 5950 5253.333
4.8 93.65 37.8167

39.8 60.5 52.5667
0.125 0.14 0.105

5.3 6.1 5.6
0.88 1 0.9517
77.4 114 99.4667

1.6 1.85 1.4167
7.2 9 8.1333

27.1 43.6 35.2667

EPC3

0.0007
0.001

0.0067
0.0026
0.0004
0.0004
0.0012

4055
1.025

4.0667
10.5667
0.2092

444.167
90.3167
1.9833

5253.33
37.8167
52.5667
0.105

5.6
0.9517

99.4667
1.4167
8.1333

35.2667

EPC
Exceeds

UCL * UCL?

100 No
90 No
90 No
50 No
100 No
20 No
50 No

NA NA
400 No
300 No

10000 No
30 No
NA NA

10000 No
NA NA
NA NA

6000 No
NA NA
600 No
7000 No
1 0000 No

NA NA
1000 No
10000 No
10000 No
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TABLE 75
COMPARISON OF SURFACE SOIL EPCs TO UCLs - LAKE POLY HOT SPOT

Olin Corporation
Wilmington, MA Facility

OHM of Concern 1

Inorganics (mg/Kg)
Nitrogen, Ammonia

Site Data/Concentration 2

Minimum Maximum Frequency of

SQL SQL Detection

0 : 0 3 / 3

Arithmetic

Minimum Maximum Mean

23.8 66.6 44.2667

EPC3

44.2667

EPC
Exceeds

UCL * UCL?

NA NA

Notes:
1 Selection of OHM of Concern for this medium is presented in Table 1.
2 Samples included in Site Data set are presented in Attachment 1.

Duplicate samples were averaged with their original samples prior to calculation of summary statistics.
The arithmetic mean represents the arithmetic average of all sample results, with one-half the SQL used as the value
for non-detects.

3 The EPC is the arithmetic mean concentration unless the arithmetic mean concentration exceeds the maximum
detected concentration (MADEP, 1995). For these OHM, the maximum detected concentration is used as the EPC.

4 UCL = Upper Concentration Limit in Soil (310 CMR 40.0996(5); 4/5/96)
EPC = Exposure Point Concentration
OHM = Oil or Hazardous Material
SQL = Sample Quantitation Limit
MADEP (1995): Guidance for Disposal Site Risk Characterization - In Support of the Massachusetts Contingency Plan

(WSC/OR^-95-141, July).

P:\olin\wilmingt\hhra2\tablas\surfsoil\ucl\SSHHUC03.XLS 6/23/97 11:33 AM



TABLE 76
COMPARISON OF SURFACE SOIL EPCs TO UCLs - AREA WITHOUT BUILDINGS

(EXCLUDING HOT SPOTS AND SULFATE LANDFILL)

Olin Corporation
Wilmington, MA Facility

OHM of Concern 1

VOCs (mg/Kg)
1,1,1-Trichloroethane
1,1-Dichloroethene
Acetone
Methylene Chloride
Toluene

SVOCs (mg/Kg)
Acenaphthylene
Anthracene
Benzo(a) Anthracene
Benzo(a)Pyrene
Benzo(b)Fluoranthene
Benzo(k) Fluoranthene
Benzoic Acid
Chrysene
Di-n-butylphthalate
Diethylphthalate
Fluoranthene
Indeno (1,2,3-cd)Pyrene
N-Nitrosodiphenylamine
Phenanthrene
Pyrene
bis(2-EthylHexyl)phthalate

Pesticides/PCBs (mg/Kg)
4,4'-DDD
4,4'-DDE
4,4'-DDT

Site Data/Concentration 2

Minimum Maximum Frequency of

SQL SQL Detection

0.005 0.01 8 / 1 6
0.005 0.01 1 / 1 6
0.012 0.024 1 1 / 1 6
0.005 0.041 6 / 1 6
0.005 0.01 2 / 1 6

0.39 1.1 2/6
0.39 1.1 1/6
0.39 1 2/6
0.39 1 2/6
0.39 1 2/6
0.39 1 2 /6

1.9 5.3 3/6
0.39 1 2 /6

1 1 .1 4 /6
0.58 1.1 3/6
0.39 1 3/6
0.39 1 1/6
0.39 1.1 1/6
0.39 1 3/6
0.39 1 3/6

0 0 6 / 6

0.0038 0.053 3 / 7
0.0038 0.053 3 / 7
0.0038 0.053 4 / 7

Arithmetic

Minimum Maximum Mean

0.005 0.23 0.0237
0.018 0.018 0.0043
0.005 0.036 0.0153
0.002 0.008 0.0052
0.003 0.004 0.0034

0.008 0.045 0.2213
0.005 0.005 0.2967
0.012 0.099 0.2227
0.011 0.059 0.2158
0.013 0.18 0.2363
0.012 0.065 0.217

0.24 0.79 1.065
0.016 0.17 0.2352
0.013 0.065 0.1958
0.013 0.044 0.235
0.011 0.25 0.212
0.064 0.064 0.2557

0.3 0.3 0.3033
0.012 0.16 0.196
0.013 0.16 0.1963

0.13 5.2 1.515

0.0001 0.0005 0.0087
0.0016 0.0026 0.0095
0.0014 0.014 0.0104

EPC3

0.0237
0.0043
0.0153
0.0052
0.0034

0.045
0.005
0.099
0.059
0.18

0.065
0.79
0.17
0.065
0.044
0.212
0.064
0.3

0.16
0.16
1.515

0.0005
0.0026
0.0104

EPC
Exceeds

UCL * UCL?

5000 No
90 No

10000 No
7000 No
10000 No

1 0000 No
10000 No

100 No
100 No
100 No
400 No
NA NA
400 No
NA NA

10000 No
10000 No

100 No
NA NA

10000 No
1 0000 No
10000 No

100 No
90 No
90 No
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TABLE 76

COMPARISON OF SURFACE SOIL EPCs TO UCLs - AREA WITHOUT BUILDINGS

(EXCLUDING HOT SPOTS AND SULFATE LANDFILL)

Olin Corporation
Wilmington, MA Facility

OHM of Concern '
Aldrin
Alpha-Chlordane
Dieldrin
Endosulfan 1
Endrin
Endrin Ketone
Gamma-BHC (Lindane)
Gamma-Chlordane
Heptachlor Epoxide

Metals (mg/Kg)
Aluminum
Arsenic
Barium
Calcium
Chromium
Cobalt
Iron
Lead
Manganese
Mercury
Nickel
Selenium
Sodium
Thallium
Vanadium
Zinc

Site Data/Concentration 2

Minimum Maximum Frequency of

SQL SQL Detection
0.002 0.026 2 / 7
0.002 0.26 1 / 7

0.0038 0.038 2 / 7
0.002 0.026 1 / 7

0.0038 0.053 1 / 7
0.0038 0.053 1 / 7
0.002 0.026 2 / 7
0.002 0.26 1 / 7
0.002 0.026 1 / 7

0 0 6 / 6
0 0 6 / 6
0 0 6 / 6
0 0 6 / 6
0 0 7 / 7

0.24 0.24 5 / 6
0 0 6 / 6
0 0 6 / 6
0 0 6 / 6

0.11 0.18 2 / 6
0 0 6 / 6

0.5 1.4 1/6
0 0 6 / 6

0.52 2 .2 2 /6
0 0 6 / 6
0 0 6 / 6

Arithmetic

Minimum Maximum Mean
0.0019 0.003 0.0044
0.0003 0.0003 0.0336
0.0009 0.001 0.0073
0.0021 0.0021 0.0049
0.0072 0.0072 0.0089
0.0014 0.0014 0.0095
0.0052 0.14 0.0245
0.0052 0.0052 0.0343
0.0004 0.0004 0.0047

2250 8000 4826.667
1.2 24 8.0333
5.3 25 13.9167

85.7 1200 627.1833
3.5 320 63.6286

0.43 9.9 2.5417
2090 1 6000 6990

2 210 52.7667
3.7 530 109.15

0.11 0.12 0.0842
1.5 7.6 4.1

0.91 0.91 0.5175
34 120 62.1

0.8 1.4 0.885
4.3 34 14.8333
5.1 72 22.5167

EPC3

0.003
0.0003
0.001
0.0021
0.0072
0.0014
0.0245
0.0052
0.0004

4826.67
8.0333
13.9167
627.183
63.6286
2.5417
6990

52.7667
109.15
0.0842

4.1
0.5175

62.1
0.885

14.8333
22.5167

EPC
Exceeds

UCL * UCL?
1 No

50 No
2 No

4000 No
100 No
NA NA
20 No
50 No
3 No

NA NA
300 No

10000 No
NA NA

1 0000 No
NA NA
NA NA

6000 No
NA NA
600 No

7000 No
10000 No

NA NA
1000 No
10000 No
10000 No
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TABLE 76
COMPARISON OF SURFACE SOIL EPCs TO UCLs - AREA WITHOUT BUILDINGS

(EXCLUDING HOT SPOTS AND SULFATE LANDFILL)

Olin Corporation
Wilmington, MA Facility

OHM of Concern 1

Inorganics (mg/Kg)
Chloride
Nitrogen, Ammonia
Sulfate as S04

Site Data/Concentration 2

Minimum Maximum Frequency of

SQL SQL Detection

0 : 0 2 / 2
0 : 0 5 / 5
0 : 0 5 / 5

Arithmetic

Minimum Maximum Mean

49 56 52.5
27 168 99
83 19400 4048.6

EPC3

52.5
99

4048.6

EPC
Exceeds

UCL * UCL?

NA NA
NA NA
NA NA

Notes:
1 Selection of OHM of Concern for this medium is presented in Table 1.
2 Samples included in Site Data set are presented in Attachment 1.

Duplicate samples were averaged with their original samples prior to calculation of summary statistics.
The arithmetic mean represents the arithmetic average of all sample results, with one-half the SQL used as the value
for non-detects.

3 The EPC is the arithmetic mean concentration unless the arithmetic mean concentration exceeds the maximum
detected concentration (MADEP, 1995). For these OHM, the maximum detected concentration is used as the EPC.

4 UCL = Upper Concentration Limit in Soil (310 CMR 40.0996(5); 4/5/96)
EPC = Exposure Point Concentration
OHM = Oil or Hazardous Material
SQL = Sample Quantitation Limit
MADEP (1995): Guidance for Disposal Site Risk Characterization - In Support of the Massachusetts Contingency Plan

(WSC/ORS-95-141, July).
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TABLE 77

COMPARISON OF SURFACE SOIL EPCs TO UCLs - SULFATE LANDFILL

Olin Corporation
Wilmington, MA Facility

OHM of Concern 1

VOCs (mg/Kg)
Toluene

SVOCs (mg/Kg)
Benzo(a) Anthracene
Benzo(a)Pyrene
Benzo(b)Fluoranthene
Benzo(g,h,i)Perylene
Benzo(k)Fluoranthene
Chrysene
Di-n-butylphthalate
Fluoranthene
Indeno (1,2,3-cd)Pyrene
Phenanthrene
Pyrene
bis(2-EthylHexyl)phthalate

Metals (mg/Kg)
Aluminum
Arsenic
Barium
Calcium
Chromium
Cobalt
Iron
Lead
Manganese
Nickel
Selenium
Sodium

Site Data/Concentration 2

Minimum Maximum Frequency of

SQL SQL Detection

0 0 1 / 1

0 0 1 / 1
0 0 1 / 1
0 0 1 / 1
0 0 1 / 1
0 0 1 / 1
0 0 1 / 1
0 0 1 / 1
0 0 1 / 1
0 0 1 / 1
0 0 1 / 1
0 0 1 / 1
0 0 1 / 1

0 0 1 / 1
0 0 1 / 1
0 0 1 / 1
0 0 1 / 1
0 0 1 / 1
0 0 1 / 1
0 0 1 / 1
0 0 1 / 1
0 0 1 / 1
0 0 1 / 1
0 0 1 / 1
0 0 1 / 1

Arithmetic
Minimum Maximum Mean

0.003 0.003 0.003

0.038 0.038 0.038
0.046 0.046 0.046

0.0665 0.0665 0.0665
0.029 0.029 0.2645
0.018 0.018 0.259

0.0445 0.0445 0.0445
0.017 0.017 0.181

0.0825 0.0825 0.0825
0.047 0.047 0.047
0.042 0.042 0.042
0.063 0.063 0.063
0.083 0.083 0.083

9750 9750 4826.667
12 12 8.0333
28 28 13.9167

1350 1350 627.1833
17.5 17.5 63.6286
3.7 3.7 2.5417

10000 10000 6990
28.5 28.5 52.7667
140 140 109.15

10 10 4.1
0.66 0.66 0.5175

37 37 62.1

EPC3

0.003

0.038
0.046

0.0665
0.029
0.018

0.0445
0.017

0.0825
0.047
0.042
0.063
0.083

4826.67
8.0333
13.9167
627.183

17.5
2.5417
6990
28.5

109.15
4.1

0.5175
37

EPC
Exceeds

UCL * UCL?

1 0000 No

100 No
100 No
100 No

1 0000 No
400 No
400 No
NA NA

10000 No
100 No

1 0000 No
10000 No
10000 No

NA NA
300 No

10000 No
NA NA

10000 No
NA NA
NA NA

6000 No
NA NA

7000 No
1 0000 No

NA NA
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TABLE 77
COMPARISON OF SURFACE SOIL EPCs TO UCLs - SULFATE LANDFILL

Olin Corporation
Wilmington, MA Facility

OHM of Concern n

Thallium
Vanadium
Zinc

Inorganics (mg/Kg)
Chloride
Nitrogen, Ammonia
Sulfate as S04

Site Data/Concentration 2

Minimum Maximum Frequency of

SQL SQL Detection
0 0 1 / 1
0 0 1 / 1
0 0 1 / 1

0 0 1 / 1
0 0 1 / 1
0 0 1 / 1

Arithmetic

Minimum Maximum Mean
0.66 0.66 0.885
17.5 17.5 14.8333

38 38 22.5167

61.5 61.5 61.5
17 17 17

30.5 30.5 30.5

EPC3

0.66
14.8333
22.5167

61.5
17

30.5

EPC
Exceeds

UCL 4 UCL?
1000 No
10000 No
10000 No

NA NA
NA NA
NA NA

Notes:
1 Selection of OHM of Concern for this medium is presented in Table 1.
2 Samples included in Site Data set are presented in Attachment 1.

Duplicate samples were averaged with their original samples prior to calculation of summary statistics.
The arithmetic mean represents the arithmetic average of all sample results, with one-half the SQL used as the value
for non-detects.

3 The EPC is the arithmetic mean concentration unless the arithmetic mean concentration exceeds the maximum
detected concentration (MADEP, 1995). For these OHM, the maximum detected concentration is used as the EPC.

4 UCL = Upper Concentration Limit in Soil (310 CMR 40.0996(5); 4/5/96)
EPC = Exposure Point Concentration
OHM = Oil or Hazardous Material
SQL =*.. Sample Quantitation Limit
MADEP (1995): Guidance for Disposal Site Risk Characterization - In Support of the Massachusetts Contingency Plan

(WSC/ORS-95-141, July).
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TABLE 78
COMPARISON OF SURFACE SOIL EPCs TO UCLs - SWMU 27 HOT SPOT

Olin Corporation
Wilmington, MA Facility

OHM of Concern 1

VOCs (mg/Kg)
Acetone
Methylene Chloride
Tetrachloroethene (PCE)
Toluene

SVOCs (mg/Kg)
Anthracene
Benzo(a) Anthracene
Benzo(b)Fluoranthene
Benzo(k)Fluoranthene
Benzole Acid
Butylbenzylphthalate
Chrysene
Di-n-butylphthalate
Di-n-octylphthalate
Diethylphthajate
Fluoranthen'e
N-Nitrosodiphenylamine
Phenanthrene
Pyrene
bis(2-EthylHexyl)phthalate

Pesticides/PCBs (mg/Kg)
4,4'-DDE
4,4'-DDT
Alpha-BHC
Alpha-Chlordane
Oieldrin
Endosulfan II

Site Data/Concentration 2

Minimum Maximum Frequency of

SQL SQL Detection

0 0 1 / 1
0 0 1 / 1
0 0 1 / 1
0 0 1 / 1

0.52 2 .5 1 /3
0.52 2 .5 1 /3
0.52 2 .5 1 /3
0.52 2 .5 1/3

1 2 1 2 2 / 3
0.4 0.52 1 / 3

0.52 2 .5 1 /3
0 0 3 / 3

0.4 0.52 1 / 3
2.5 2 .5 2 /3
2.5 2 .5 2 /3

0.52 0.52 2 / 3
0.52 2 .5 1 /3

2.5 2 .5 2 /3
0 0 3 / 3

0.04 0.04 2 / 3
0.04 0.04 2 / 3

0.002 0.0027 1 / 3
0.0027 0.2 1/3
0.004 0.04 1 / 3
0.004 0.0052 1 / 3

Arithmetic
Minimum Maximum Mean

0.093 0.093 0.093
0.047 0.047 0.047
0.073 0.073 0.073
0.015 0.015 0.015

0.002 0.002 0.504
0.008 0.008 0.506
0.01 0.01 0.5067

0.006 0.006 0.5053
0.039 0.1 2.0463

2.6 2.6 1.02
0.012 0.012 0.5073
0.02 10 3.3567

4.7 4.7 1.72
0.01 0.033 0.431

0.008 0.015 0.4243
0.075 32 10.7783
0.011 0.011 0.507
0.011 0.015 0.4253
0.47 5500 1833.81

0.002 0.0026 0.0082
0.0023 0.015 0.0124

0.22 0.22 0.0741
0.0002 0.0002 0.0339
0.0008 0.0008 0.0076

0.092 0.092 0.0322

EPC3

0.093
0.047
0.073
0.015

0.002
0.008
0.01

0.006
0.1
1.02

0.012
3.3567

1.72
0.033
0.015

10.7783
0.011
0.015

1833.81
0

0.0026
0.0124
0.0741
0.0002
0.0008
0.0322

EPC
Exceeds

UCL * UCL?

1 0000 No
7000 No
1000 No

10000 No

1 0000 No
100 No
100 No
400 No
NA NA
NA NA
400 No
NA NA
NA NA

1 0000 No
• | • <i

10000 No
NA NA

10000 No
10000 No
10000 No

90 No
90 No
NA NA
50 No
2 No

4000 No
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TABLE 78
COMPARISON OF SURFACE SOIL EPCs TO UCLs - SWMU 27 HOT SPOT

Olin Corporation
Wilmington, MA Facility

OHM of Concern n

Gamma-BHC (Lindane)
Gamma-Chlordane
Heptachlor Epoxide

Metals (mg/Kg)
Aluminum
Antimony
Arsenic
Barium
Calcium
Chromium
Cobalt
Iron
Lead
Manganese
Mercury
Nickel
Sodium
Vanadium
Zinc

Inorganics (mg/Kg)
Nitrogen, Ammonia
Sulfate as S04

Site Data/Concentration 2

Minimum Maximum Frequency of
SQL SQL Detection
0.002 0.04 1 / 3

0.0027 0.02 1 / 3
0.002 0.02 1 / 3

0 0 3 / 3
1.1 1.1 2/3
1.6 1.6 2/3

0 0 3 / 3
0 0 3 / 3
0 0 3 / 3
0 0 3 / 3
0 0 3 / 3
0 0 3 / 3
0 0 3 / 3

0.12 0.14 1 / 3
0 0 3 / 3
0 0 3 / 3
0 0 3 / 3
0 0 3 / 3

0 0 1 / 1
0 0 1 / 1

Arithmetic

Minimum Maximum Mean
0.0001 0.0001 0.007
0.0003 0.0003 0.0039
0.0001 0.0001 0.0037

2030 8340 5190
1.2 76 25.9167
4.3 7.5 4.2

11.5 21 14.8
61.1 388 229.7

3 4500 1661
0.46 1.7 1.2867
2310 6800 4870

8.2 76.3 33.5
1.7 43 21.5667
2.8 2.8 0.9767

4 6.1 5.3
32 90.6 59.9
14 15.5 14.6667

14.9 42 25.2

670 670 670
82 82 82

EPC3

0.0001
0.0003
0.0001

5190
25.9167

4.2
14.8

229.7
1661

1 .2867
4870
33.5

21.5667
0.9767

5.3
59.9

14.6667
25.2

670
82

EPC
Exceeds

UCL * UCL?
20 No
50 No
3 No

NA NA
400 No
300 No

10000 No
NA NA

10000 No
NA NA
NA NA

6000 No
NA NA
600 No
7000 No
NA NA

10000 No
10000 No

NA NA
NA NA

Notes:
1 Selection of OHM of Concern for this medium is presented in Table 1.
2 Samples included in Site Data set are presented in Attachment 1.

Duplicate samples were averaged with their original samples prior to calculation of summary statistics.
The arithmetic mean represents the arithmetic average of all sample results, with one-half the SQL used as the value
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TABLE 78
COMPARISON OF SURFACE SOIL EPCs TO UCLs - SWMU 27 HOT SPOT

Olin Corporation
Wilmington, MA Facility

OHM of Concern 1

Site Data/Concentration 2

Minimum Maximum Frequency of

SQL SQL Detection

Arithmetic

Minimum Maximum Mean EPC3

EPC
Exceeds

UCL 4 UCL?
for non-detects.

3 The EPC is the arithmetic mean concentration unless the arithmetic mean concentration exceeds the maximum
detected concentration (MADEP, 1995). For these OHM, the maximum detected concentration is used as the EPC.

4 UCL = Upper Concentration Limit in Soil (310 CMR 40.0996(5); 4/5/96)
EPC = Exposure Point Concentration
OHM = Oil or Hazardous Material
SQL = Sample Quantitation Limit
MADEP (1995): Guidance for Disposal Site Risk Characterization - In Support of the Massachusetts Contingency Plan

(WSC/ORS-95-141, July).
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TABLE 79

COMPARISON OF SURFACE SOIL EPCs TO UCLs - SWMU 30 HOT SPOT

Olin Corporation
Wilmington, MA Facility

OHM of Concern 1

VOCs (mg/Kg)
Toluene

SVOCs (mg/Kg)
Di-n-butylphthalate
N-Nitrosodiphenylamine
bis(2-EthylHexyl)phthalate

Pesticides/PCBs (mg/Kg)
4,4'-DDT
Alpha-BHC
Endosulfan II

Metals (mg/Kg)
Aluminum
Antimony
Arsenic
Barium
Calcium
Chromium
Cobalt
Cyanide
Iron
Lead
Manganese
Mercury
Nickel
Selenium
Sodium
Vanadium
Zinc

Site Data/Concentration 2

Minimum Maximum Frequency of

SQL SQL Detection

0 0 1 / 1

0 0 1 / 1
0 0 1 / 1
0 0 1 / 1

0.065 0.065 1 / 2
0.027 0.027 1 / 2
0.065 0.065 1 / 2

0 0 2 / 2
1.3 1.3 1/2

0 0 2 / 2
0 0 2 / 2
0 0 2 / 2
0 0 2 / 2
0 0 2 / 2
0 0 1 / 1
0 0 2 / 2
0 0 2 / 2
0 0 2 / 2
0 0 2 / 2
0 0 2 / 2
0 0 2 / 2
0 0 2 / 2
0 0 2 / 2
0 0 2 / 2

Arithmetic
Minimum Maximum Mean

0.013 0.013 0.013

0.4 0.4 0.4
2.8 2.8 2.8

200 200 200

1.7 1.7 0.8663
0.0058 0.0058 0.0097

0.34 0.34 0.1863

3080 7300 5190
54 54 27.325

4.4 13 8.7
17.7 47 32.35
258 650 454
200 3600 1 900

1 4.4 2.7
7.5 7.5 7.5

3240 17000 10120
24.2 38 31.1

9.3 52 30.65
0.15 3.2 1.675

5.1 9.7 7.4
0.51 1.5 1.005
197 360 278.5
9.8 24 16.9
8.3 32 20.15

EPC3

0.013

0.4
2.8
200

0.8663
0.0058
0.1863

5190
27.325

8.7
32.35
454
1900
2.7
7.5

10120
31.1
30.65
1.675
7.4

1.005
278.5
16.9

20.15

EPC
Exceeds

UCL 4 UCL?

10000 No

NA NA
NA NA

10000 No

90 No
NA NA

4000 No

NA NA
400 No
300 No

10000 No
NA NA

10000 No
NA NA

4000 No
NA NA

6000 No
NA NA
600 No
7000 No
10000 No

NA NA
10000 No
10000 No
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TABLE 79
COMPARISON OF SURFACE SOIL EPCs TO UCLs - SWMU 30 HOT SPOT

Olin Corporation
Wilmington, MA Facility

OHM of Concern 1

Inorganics (mg/Kg)
Chloride
Nitrogen, Ammonia
Sulfate as S04

Site Data/Concentration 2

Minimum Maximum Frequency of

SQL SQL Detection

0 : 0 1 / 1
0 : 0 1 / 1
0 : 0 1 / 1

Arithmetic

Minimum Maximum Mean

250 250 250
400 400 400

1200 1200 1200

EPC 3

250
400
1200

EPC
Exceeds

UCL * UCL?

NA NA
NA NA
NA NA

Notes:
1 Selection of OHM of Concern for this medium is presented in Table 1.
2 Samples included in Site Data set are presented in Attachment 1.

Duplicate samples were averaged with their original samples prior to calculation of summary statistics.
The arithmetic mean represents the arithmetic average of all sample results, with one-half the SQL used as the value
for non-detects.

3 The EPC is the arithmetic mean concentration unless the arithmetic mean concentration exceeds the maximum
detected concentration (MADEP, 1995). For these OHM, the maximum detected concentration is used as the EPC.

4 UCL = Upper Concentration Limit in Soil (310 CMR 40.0996(5); 4/5/96)
EPC = Exposure Point Concentration
OHM = Oil or Hazardous Material
SQL = Sample Quantitation Limit
MADEP (1995): Guidance for Disposal Site Risk Characterization - In Support of the Massachusetts Contingency Plan

(WSC/ORS-95-141, July).
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TABLE 80
COMPARISON OF SURFACE SOIL EPCs TO UCLs - SWMU 33 HOT SPOT

Olin Corporation
Wilmington, MA Facility

OHM of Concern n

VOCs (mg/Kg)
Tetrachloroethene (PCE)
Toluene

SVOCs (mg/Kg)
Anthracene
Di-n-butylphthalate
Diethylphthalate
Fluoranthene
N-Nitrosodiphenylamine
Phenanthrene
Pyrene
bis(2-EthylHexyl)phthalate

Pesticides/PCBs (mg/Kg)
4,4'-DDE
4'4'-DDT,ua

Aldrin
Dieldrin
PCB-1016

Metals (mg/Kg)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt

Site Data/Concentration 2

Minimum Maximum Frequency of

SQL SQL Detection

0 0 1 / 1
0 0 1 / 1

2.2 2 .2 1 /2
0 0 2 / 2

2.2 2.2 1/2
2.2 2.2 1/2
2.2 2.2 1/2
2.2 2.2 1/2
2.3 2.3 1/2

0 0 2 / 2

0.1 0.1 1/2
0.1 0.1 1/2

0.052 0.052 1 / 2
0.1 0.1 1/2

0 0 1 / 1

0 0 2 / 2
1 1 1 / 2
0 0 2 / 2
0 0 2 / 2

0.25 0.25 1 / 2
0.25 0.25 1 / 2

0 0 2 / 2
0 0 2 / 2
0 0 2 / 2

Arithmetic
Minimum Maximum Mean

0.001 0.001 0.001
0.001 0.001 0.001

0.035 0.035 0.5675
0.074 0.27 0.172
0.085 0.085 0.5925
0.081 0.081 0.5905

0.55 0.55 0.825
0.14 0.14 0.62

0.085 0.085 0.6175
20 34 27

0.0037 0.0037 0.0269
0.0016 0.0016 0.0258
0.0001 0.0001 0.0131
0.0006 0.0006 0.0253

0.98 0.98 0.98

9290 59000 34145
79 79 39.75

4.7 18 11.35
5.4 21 13.2

4 4 2.0625
5.8 5.8 2.9625

77.4 1400 738.7
6.1 5000 2503.05
0.8 45 22.9

EPC3

0.001
0.001

0.035
0.172
0.085
0.081
0.55
0.14
0.085

27

0.0037
0.0016
0.0001
0.0006

0.98

34145
39.75
11.35
13.2

2.0625
2.9625
738.7

2503.05
22.9

EPC
Exceeds

UCL * UCL?

1000 No
1 0000 No

10000 No
NA NA

10000 No
10000 No

NA NA
10000 No
10000 No
10000 No

90 No
90 No,.
1 No
2 No

100 No

NA NA
400 No
300 No

10000 No
30 No

800 No
NA NA

10000 No
NA NA
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TABLE 80
COMPARISON OF SURFACE SOIL EPCs TO UCLs - SWMU 33 HOT SPOT

Olin Corporation
Wilmington, MA Facility

OHM of Concern 1

Cyanide
Iron
Lead
Manganese
Mercury
Nickel
Sodium
Vanadium
Zinc

Inorganics (mg/Kg)
Chloride
Nitrogen, Ammonia
Sulfate as S04

Site Data/Concentration 2

Minimum Maximum Frequency of

SQL SQL Detection
0 0 1 / 1
0 0 2 / 2
0 0 2 / 2
0 0 2 / 2

0.1 0.1 1/2
0 0 2 / 2
0 0 2 / 2
0 0 2 / 2
0 0 2 / 2

0 0 1 / 1
0 0 1 / 1
0 0 1 / 1

Arithmetic

Minimum Maximum Mean
5.2 5.2 5.2

6420 100000 53210
7.5 62 34.75
9.4 140 74.7
0.4 0.4 0.225
2.5 67 34.75

49.9 680 364.95
11 37 24

5.6 180 92.8

560 560 560
300 300 300

2400 2400 2400

EPC3

5.2
53210
34.75
74.7

0.225
34.75

364.95
24

92.8

560
300

2400

EPC
Exceeds

UCL 4 UCL?
4000 No
NA NA

6000 No
NA NA
600 No

7000 No
NA NA

10000 No
10000 No

NA NA
NA NA
NA NA

Notes:
1 Selection of OHM of Concern for this medium is presented in Table 1.
2 Samples included in Site Data set are presented in Attachment 1.

Duplicate samples were averaged with their original samples prior to calculation of summary statistics.
The arithmetic mean represents the arithmetic average of all sample results, with one-half the SQL used as the value
for non-detects.

3 The EPC is the arithmetic mean concentration unless the arithmetic mean concentration exceeds the maximum
detected concentration (MADEP, 1995). For these OHM, the maximum detected concentration is used as the EPC.

4 UCL = Upper Concentration Limit in Soil (310 CMR 40.0996(5); 4/5/96)
EPC = Exposure Point Concentration
OHM = Oil or Hazardous Material
SQL = Sample Quantitation Limit
MADEP (1995): Guidance for Disposal Site Risk Characterization - In Support of the Massachusetts Contingency Plan

(WSC/ORS-95-141, July).
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TABLE 81

COMPARISON OF SURFACE SOIL EPCs TO UCLs - AREA WITH BUILDINGS
(EXCLUDING HOT SPOTS)

Olin Corporation
Wilmington, MA Facility

OHM of Concern 1

VOCs (mg/Kg)
Tetrachloroethene (PCE)
Toluene

SVOCs (mg/Kg)
2-Methylnaphthalene
Acenaphthylene
Anthracene
Benzo(a) Anthracene
Benzo(a)Pyrene
Benzo(b)Fluoranthene
Benzo(g,h,i)Perylene
Benzo(k)Fluoranthene
Butylbenzylphthalate
Chrysene
Di-n-butylphthalate
Di-n-octy/prithalate
Dibenzo(a,h) Anthracene
Diethylphthalate
Fluoranthene
Indeno (1,2,3-cd)Pyrene
N-Nitrosodiphenylamine
Naphthalene
Phenanthrene
Phenol
Pyrene
bis(2-EthylHexyl)phthalate

Site Data/Concentration 2

Minimum Maximum Frequency of

SQL SQL Detection

0.005 0.0055 1 / 7
0.005 0.007 2 / 7

0.33 0.99 2 / 7
0.33 0.92 2 / 7
0.33 0.92 2 / 7
0.33 0.33 6 / 7

0 0 7 / 7
0 0 7 / 7

0.33 0.92 2 / 7
0.33 0.69 5 / 7
0.33 0.92 3 / 7

0 0 7 / 7
0.33 0.92 5 / 7
0.33 0.99 2 / 7
0.33 0.99 1 / 7
0.33 0.99 1 / 7

0 0 7 / 7
0.33 0.33 6 / 7
0.33 0.92 2 / 7
0.33 0.99 2 / 7

0 0 7 / 7
0.33 0.92 2 / 7

0 0 7 / 7
0 0 7 / 7

Arithmetic

Minimum Maximum Mean

0.001 0.001 0.0024
0.002 0.003 0.0027

0.067 0.075 0.2767
0.033 0.057 0.2529
0.044 0.069 0.2561
0.029 0.36 0.1434

0.03 0.24 0.1074
0.039 0.56 0.1894
0.041 0.12 0.2651
0.024 0.15 0.125
0.035 0.13 0.2251
0.053 0.64 0.2213
0.014 0.036 0.1089
0.02 0.053 0.274

0.074 0.074 0.3213
0.033 0.033 0.3176
0.072 0.94 0.3024
0.035 0.2 0.1016
0.059 0.48 0.3191
0.049 0.066 0.2729
0.031 0.68 0.2106
0.047 0.069 0.2587
0.056 0.66 0.2327

0.13 2.2 1.06

EPC3

0.001
0.0027

0.075
0.057
0.069

0.1434
0.1074
0.1894

0.12
0.125
0.13

0.2213
0.036
0.053
0.074
0.033
0.3024
0.1016
0.3191
0.066
0.2106
0.069
0.2327

1.06

EPC
Exceeds

UCL 4 UCL?

1000 No
10000 No

10000 No
10000 No
10000 No

100 No
100 No
100 No

10000 No
400 No
NA NA
400 No
NA NA?

NA fJA?

100 No
10000 No
10000 No

100 No
NA NA

10000 No
10000 No
10000 No
10000 No
10000 No
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TABLE 81
COMPARISON OF SURFACE SOIL EPCs TO UCLs - AREA WITH BUILDINGS

(EXCLUDING HOT SPOTS)

Olin Corporation
Wilmington, MA Facility

OHM of Concern 1

Pesticides/PCBs (mg/Kg)
4,4'-DDD
4,4'-DDE
4,4'-DDT

Metals (mg/Kg)
Aluminum
Arsenic
Barium
Cadmium
Calcium
Chromium
Cobalt
Iron
Lead
Manganese
Mercury
Nickel
Selenium
Sodium
Thallium
Vanadium
Zinc

Inorganics (mg/Kg)
Chloride
Nitrogen, Ammonia
Sulfate as S04

Site Data/Concentration 2

Minimum Maximum Frequency of

SQL SQL Detection

0.021 0.048 1 / 6
0.021 0.048 1 / 6
0.021 0.045 2 / 6

0 0 7 / 7
0 0 7 / 7
0 0 7 / 7
1 1 1 / 7
0 0 7 / 7
0 0 7 / 7

1.5 1.5 6/7
0 0 7 / 7

10 10 6/7
0 0 7 / 7

0.1 0.1 3/7
0 0 7 / 7

0.5 1.8 2/7
0 0 7 / 7

0.5 0.93 1 / 7
0 0 7 / 7
0 0 7 / 7

40 40 1/7
0 0 6 / 7

40 40 6/7

Arithmetic

Minimum Maximum Mean

0.039 0.039 0.0218
0.049 0.049 0.0234
0.061 0.68 0.1348

4300 9000 5642.857
6.8 19 10.7571
14 42 26.8571

1.3 1.3 0.6143
670 5200 1668.571
8.8 85 28.2571
1.8 6.9 2.9929

6600 16000 8528.571
17 100 49.2857
40 210 90.5714

0.01 0.15 0.0714
4.7 18 9.7571

0.93 1.6 0.645
33 80 49.2857

0.63 0.63 0.3721
16 24 20
21 150 56.7143

68 68 26.8571
14 39 19.7143

4.2 50 17.6857

EPC3

0.0218
0.0234
0.1348

5642.86
10.7571
26.8571
0.6143
1668.57
28.2571
2.9929

8528.57
49.2857
90.5714
0.0714
9.7571
0.645

49.2857
0.3721

20
56.7143

26.8571
19.7143
17.6857

EPC
Exceeds

UCL * UCL?

100 No
90 No
90 No

NA NA
300 No

10000 No
800 No
NA NA

10000 No
NA NA
NA NA

6000 No
NA NA
600 No

7000 No
10000 No

NA NA
1000 No
10000 No
10000 No

NA NA
NA NA
NA NA
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TABLE 81
COMPARISON OF SURFACE SOIL EPCs TO UCLs - AREA WITH BUILDINGS

(EXCLUDING HOT SPOTS)

Olin Corporation
Wilmington, MA Facility

OHM of Concern n

Site Data/Concentration 2

Minimum Maximum Frequency of

SQL SQL Detection

Arithmetic

Minimum Maximum Mean EPC3

EPC
Exceeds

UCL 4 UCL?
Notes:
1 Selection of OHM of Concern for this medium is presented in Table 1.
2 Samples included in Site Data set are presented in Attachment 1.

Duplicate samples were averaged with their original samples prior to calculation of summary statistics.
The arithmetic mean represents the arithmetic average of all sample results, with one-half the SQL used as the value
for non-detects.

3 The EPC is the arithmetic mean concentration unless the arithmetic mean concentration exceeds the maximum
detected concentration (MADEP, 1995). For these OHM, the maximum detected concentration is used as the EPC.

4 UCL = Upper Concentration Limit in Soil (310 CMR 40.0996(5); 4/5/96)
EPC = Exposure Point Concentration
OHM = Oil or Hazardous Material
SQL = Sample Quantitation Limit
MADEP (1995): Guidance for Disposal Site Risk Characterization - In Support of the Massachusetts Contingency Plan

(WSC/08Srte5-141, July).
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TABLE 82
COMPARISON OF SUBSURFACE SOIL EPCs TO UCLs - LAKE POLY HOT SPOT

Olin Corporation
Wilmington, MA Facility

OHM of Concern1

VOCs (mg/Kg)
1,2-Dichloroethane
2,4,4-Trimethyl-l-pentene
2,4,4-Trimethyl-2-Pentene
2-Butanone (MEK)
2-Hexanone
Acetone
Benzene
Carbon Disulfide
Carbon Tetrachloride
Chlorobenzene
Chloroform
Ethylbenzene
Methylene Chloride
Styrene
Tetrachloroethene (PCE)
Toluene
Xylenes, Total

SVOCs (mg/Kg)
1 ,2,4-Trichlorobenzene
1,2-Dichlorobenzene
1 ,3-Dichlorobenzene
1 ,4-Dichlorobenzene
2-Methylnaphthalene
4-Bromophenyl-phenylether
4-Chlorophenyl-phenylether
Benzo(a) Anthracene
Benzo(b)Fluoranthene

Site Data/Concentration 2

Minimum Maximum Frequency of
SQL SQL Detection

0.0055 0.043 1 / 1 1
0.011 0.011 10 / 11
0.011 0.017 8 / 1 1
0.016 0.02 4 / 1 1
0.016 0.13 1 / 11
0.016 0.13 5 / 1 1

0.0055 0.043 2 / 1 1
0.011 0.085 2 / 1 1

0.0055 0.043 1 / 1 1
0.0055 0.006 2 / 1 1
0.0055 0.043 1 / 1 1
0.0055 0.006 4 / 1 1

0.011 0.012 4 / 1 1
0.0055 0.006 6 / 1 1
0.0055 0.006 2 / 1 1
0.0055 0.006 9 / 1 1
0.0055 0.006 4 / 1 1

0.4 0.82 2 / 1 1
0.4 0.82 2 / 1 1
0.4 0.83 1 / 1 1
0.4 0.82 2 / 1 1
0.4 0.83 1 / 1 1
0.4 0.83 1 / 4
0.4 0.82 2 / 1 1
0.4 0.83 2 / 1 1
0.4 0.83 3 / 1 1

Arithmetic
Minimum Maximum Mean

0.002 0.002 0.0046
0.006 340 32.3303
0.002 210 20.0941
0.007 0.084 0.0196
0.007 0.007 0.0137
0.018 0.24 0.0605
0.001 0.002 0.0044
0.005 0.013 0.0097
0.003 0.003 0.0046
0.053 0.53 0.0554
0.001 0.001 0.0045
0.015 0.61 0.0729
0.002 0.02 0.0064
0.001 0.11 0.013
0.005 0.023 0.0049

0.0006 1.1 0.1347
0.003 0.22 0.0338

0.088 1.8 0.4539
0.17 2.1 0.4886
0.29 0.29 0.3464
0.23 2.6 0.5396

0.063 0.063 0.318
1.1 1.1 0.4825

0.17 2.2 0.4977
0.048 0.052 0.2855
0.039 0.049 0.2537

EPC3

0.002
32.3303
20.0941
0.0196
0.007
0.0605
0.002
0.0097
0.003
0.0554
0.001
0.0729
0.0064
0.013
0.0049
0.1347
0.0338

0.4539
0.4886
0.29

0.5396
0.063

0.4825
0.4977
0.052
0.049

EPC
Exceeds

UCL 4 UCL?

600 No
NA NA
NA NA

10000 No
NA NA

1 0000 No
2000 No
NA NA
400 No

10000 No
5000 No

1 0000 No
7000 No
1000 No
1000 No

10000 No
1 0000 No

10000 No
5000 No
5000 No
2000 No
10000 No

NA NA
NA NA
100 No
100 No
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TABLE 82
COMPARISON OF SUBSURFACE SOIL EPCs TO UCLs - LAKE POLY HOT SPOT

Olin Corporation
Wilmington, MA Facility

OHM of Concern1

Butylbenzylphthalate
Chrysene
Di-n-butylphthalate
Di-n-octylphthalate
Dibenzofuran
Fluoranthene
Hexachlorobenzene
N-Nitrosodiphenylamine
Naphthalene
Phenanthrene
Phenol
Pyrene
bis(2-EthylHexyl)phthalate

Pesticides/PCBs (mg/Kg)
4,4'-DDD
Aldrin
Alpha-BHC
Endosulfan Sulfate
Endrin

Metals (mg/Kg)
Antimony
Arsenic
Barium
Cadmium
Calcium
Chromium
Cobalt
Copper

Site Data/Concentration 2

Minimum Maximum Frequency of

SQL SQL Detection
0.4 0.83 6 / 1 1
0.4 0.83 2 / 1 1

0.43 1.3 4 / 1 1
0.4 0.79 7 / 1 1
0.4 0.82 3 / 1 1
0.4 0.82 3 / 1 1
0.4 0.83 1 / 1 1

0.76 0.79 9 / 1 1
0.4 0.82 3 / 1 1
0.4 0.82 5 / 1 1
0.4 0.82 3 / 1 1
0.4 0.82 6 / 1 1

0 0 1 1 / 1 1

0.035 0.04 1 / 7
0.018 0.02 1 / 7
0.018 0.02 1 / 7
0.035 0.04 1 / 7
0.035 0.04 1 / 7

0.5 20 1 / 1 1
2.9 2.9 10 / 11

0 0 1 1 / 1 1
1 1.1 1 / 11
0 0 1 1 / 1 1
0 0 1 1 / 1 1
3 3 8 / 1 1
0 0 1 1 / 1 1

Arithmetic

Minimum Maximum Mean
0.15 4.5 0.8868

0.058 0.089 0.2897
0.032 32 4.427
0.059 0.38 0.1991
0.095 1.4 0.395
0.038 0.082 0.2547

0.24 0.24 0.3418
0.15 3400 374.4477

0.092 0.72 0.3375
0.052 0.69 0.3354
0.055 0.25 0.2882
0.057 0.2 0.2113

0.97 6700 903.0609

0.04 0.04 0.0219
0.032 0.032 0.0126
0.024 0.024 0.0115

0.15 0.15 0.0376
0.089 0.089 0.0289

41 41 9.2755
2.3 7.1 4.0136
8.4 65 22.2909

1 1 0.55
420 1400 794.5455

68 17000 2316.091
1.6 4.4 2.6364
3.4 16 8.8182

EPC3

0.8868
0.089
4.427

0.1991
0.395
0.082
0.24

374.448
0.3375
0.3354

0.25
0.2

903.061

0.0219
0.0126
0.0115
0.0376
0.0289

9.2755
4.0136
22.2909

0.55
794.546
2316.09
2.6364
8.8182

EPC
Exceeds

UCL 4 UCL?
NA NA
400 No
NA NA
NA NA
NA NA

1 0000 No
30 No
NA NA

1 0000 No
10000 No
10000 No
10000 No
10000 No

100 No
1 No

NA NA
4000 No
100 No

400 No
300 No

10000 No
800 No
NA NA

10000 No
NA NA
NA NA

P:\olin\wik n\hhra2\tables\subsoil\ucl\SBHHUC11.XLS 6/23/97 r -i AM



TABLE 82
COMPARISON OF SUBSURFACE SOIL EPCs TO UCLs - LAKE POLY HOT SPOT

Olin Corporation
Wilmington, MA Facility

OHM of Concern 1

Cyanide
Iron
Manganese
Mercury
Nickel
Potassium
Sodium
Vanadium

Inorganics (mg/Kg)
Chloride
Nitrogen, Ammonia
Sulfate as S04

Site Data/Concentration 2

Minimum Maximum Frequency of

SQL SQL Detection
2 2 3 / 7
0 0 1 1 / 1 1
0 0 1 1 / 1 1

0.1 0.15 4 / 1 1
4 4 8 / 1 1
0 0 1 1 / 1 1
0 0 1 1 / 1 1
0 0 1 1 / 1 1

40 40 2 / 1 1
0 0 1 1 / 1 1

20 80 6 / 1 1

Arithmetic

Minimum Maximum Mean
2.3 5.4 2

4900 9900 7054.546
34 100 62.7273

0.1 0.52 0.1277
4.7 9.9 5.8091
130 1300 639.0909
23 200 101.1818

4.8 24 13.2818

98 100 34.3636
10 10000 1028.455
40 260 65.0909

EPC3

2
7054.55
62.7273
0.1277
5.8091

639.091
101.182
13.2818

34.3636
1028.45
65.0909

EPC
Exceeds

UCL 4 UCL?
4000 No

NA NA
NA NA
600 No
7000 No
NA NA
NA NA

10000 No

NA NA
NA NA
NA NA

Notes:
1 Selection of OHM of Concern for this medium is presented in Table 2.
2 Samples jnjjjuded in Site Data set are presented in Attachment 1.

Duplicate samples were averaged with their original samples prior to calculation of summary statistics.
The arithmetic mean represents the arithmetic average of all sample results, with one-half the SQL used as the
value for non-detects.
The median represents the median value of all sample results, including non-detects, with the SQL used as the
value for non-detects.

3 The EPC is the arithmetic mean concentration unless the arithmetic mean concentration exceeds the maximum
detected concentration (MADEP, 1995). For these OHM, the maximum detected concentration is used as the EPC.

4 UCL = Upper Concentration Limit in Soil (310 CMR 40.0996(5); 4/5/96)
EPC = Exposure Point Concentration
OHM = Oil or Hazardous Material
SQL = Sample Quantitation Limit
MADEP (1995): Guidance for Disposal Site Risk Characterization - In Support of the Massachusetts Contingency Plan

(WSC/ORS-95-141, July).

P:\olin\wilmingt\hhra2\tables\subsoil\ucl\SBHHUC11 .XLS 6/23/97 11:41 AM



TABLE 83
COMPARISON OF SUBSURFACE SOIL EPCs TO UCLs - DRUM AREA B HOT SPOT

Olin Corporation
Wilmington, MA Facility

OHM of Concern 1

VOCs (mg/Kg)
2-Butanone (MEK)
4-Methyl-2-Pentanone (MIBK)
Acetone
Benzene
Chlorobenzene
Ethylbenzene
Methylene Chloride
Toluene
Xylenes, Total

SVOCs (mg/Kg)
1 ,2,3-Trichlorobenzene
1 ,2,4-Trichlorobenzene
1,2-Dichlorobenzene
1 ,4-Dichlorobenzene
2,4-Dimethylphenol
2-Methylphenol (o-Cresol)
4-Methylphenol(p-Cresol)
Di-n-butylphthalate
Di-n-octylphthalate
Dibenzofuran
N-Nitrosodiphenylamine
Naphthalene
Phenol
bis(2-EthylHexyl)phthalate

Pesticides/PCBs (mg/Kg)
Endosulian I

Site Data/Concentration 2

Minimum Maximum Frequency of

SQL SQL Detection

0.0027 2 1/3
0.0027 0.0029 1 / 3
0.0046 0.0046 2 / 3
0.0009 0.001 1 / 3
0.0009 0.001 1 / 3
0.0009 0.001 1 / 3
0.0018 0.156 1 / 3

0 0 3 / 3
0.0009 0.001 1 / 3

0 0 1 / 1
0.99 0.99 1 / 2
0.99 0.99 2 / 3
0.99 0.99 2 / 3
0.99 0.99 2 / 3
0.99 0.99 2 / 3
0.99 0.99 2 / 3

1.3 1.3 2/3
0.53 10 1/3
0.99 0.99 2 / 3
0.99 10 1/3
0.99 0.99 2 / 3
0.53 0.99 1 / 3

0 0 3 / 3

0.026 0.03 1 / 3

Arithmetic

Minimum Maximum Mean

0.0034 0.0034 0.3349
1.5 1.5 0.5009

0.25 690 230.0841
3.8 3.8 1.267

0.86 0.86 0.287
0.32 0.32 0.107
0.69 0.69 0.2563

0.0003 13 4.3336
1.7 1.7 0.567

1.4 1.4 1.4
0.35 0.35 0.4225
0.84 4.7 2.0117

1.2 5.6 2.4317
0.88 3.5 1.625

2.9 8 3.7983
3.6 8.8 4.2983

0.12 0.23 0.3333
0.88 0.88 2.0483
0.1 0.57 0.3883
1.5 1.5 2.3317
4.1 5.7 3.4317
510 510 170.2533

0.95 1100 367.8167

0.036 0.036 0.0213

EPC3

0.0034
0.5009

230.0841
1.267
0.287
0.107

0.2563
4.3336
0.567

1.4
0.35

2.0117
2.4317
1.625

3.7983
4.2983

0.23
0.88

0.3883
1.5

3.4317
170.2533
367.8167

0.0213

EPC
Exceeds

UCL 4 UCL?

10000 No
10000 No
10000 No
2000 No
1 0000 No
10000 No
7000 No
10000 No
10000 No

NA NA
10000 No
5000 No
2000 No
10000 No

NA NA
NA NA
NA NA
NA NA
NA NA
NA NA

10000 No
1 0000 No
10000 No

4000 No
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TABLE 83
COMPARISON OF SUBSURFACE SOIL EPCs TO UCLs - DRUM AREA B HOT SPOT

Olin Corporation
Wilmington, MA Facility

OHM of Concern 1

Metals (mg/Kg)
Arsenic
Barium
Cadmium
Calcium
Chromium
Copper
Iron
Manganese
Mercury
Nickel
Potassium
Sodium
Vanadium

Inorganics (mg/Kg)
Chloride
Nitrogen, Ammonia
Sulfate as S04

Site Data/Concentration 2

Minimum Maximum Frequency of

SQL SQL Detection

0.0044 0.0044 2 / 3
0 0 3 / 3

0.001 0.001 2 / 3
0 0 3 / 3
0 0 3 / 3
0 0 3 / 3
0 0 3 / 3
0 0 3 / 3

0.0002 0.1 1/3
0.004 0.004 1 / 3

0 0 3 / 3
0 0 3 / 3
0 0 3 / 3

0.04 0.04 1 / 2
0 0 2 / 2
0 0 2 / 2

Arithmetic

Minimum Maximum Mean

0.004 1.4 0.4687
0.0014 6.2 2.0708
0.0026 1 .3 0.4344

5 1900 688.3333
0.024 5.5 1.878
0.005 18 6.0037

2.6 1900 647.5333
0.049 18 6.053

0.0009 0.0009 0.017
25 25 8.3347

0.05 220 73.4433
0.11 8600 2867.1033

0.0099 35 11.674

0.22 0.22 0.12
0.047 0.1 0.0735

350 29000 14675

EPC3

0.4687
2.0708
0.4344

688.3333
1.878

6.0037
647.5333

6.053
0.0009
8.3347

73.4433
2867.103

11.674

0.12
0.0735
14675

EPC
Exceeds

UCL 4 UCL?

300 No
10000 No
800 No
NA NA

10000 No
NA NA
NA NA
NA NA
600 No
7000 No
NA NA
NA NA

10000 No

NA NA
NA NA
NA NA

Notes:
1 Selection of OHM of Concern for this medium is presented in Table 2.
2 Samples included in Site Data set are presented in Attachment 1.

Duplicate samples were averaged with their original samples prior to calculation of summary statistics.
The arithmetic mean represents the arithmetic average of all sample results, with one-half the SQL used as the
value for non-detects.
The median represents the median value of all sample results, including non-detects, with the SQL used as the
value for non-detects.

3 The EPC is the arithmetic mean concentration unless the arithmetic mean concentration exceeds the maximum
detected concentration (MADEP, 1995). For these OHM, the maximum detected concentration is used as the EPC.

4 UCL = Upper Concentration Limit in Soil (310 CMR 40.0996(5); 4/5/96)
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TABLE 83
COMPARISON OF SUBSURFACE SOIL EPCs TO UCLs - DRUM AREA B HOT SPOT

Olin Corporation
Wilmington, MA Facility

OHM of Concern '

Site Data/Concentration 2

Minimum Maximum Frequency of

SQL SQL Detection

Arithmetic

Minimum Maximum Mean EPC3

EPC
Exceeds

UCL * UCL?
EPC = Exposure Point Concentration
OHM = Oil or Hazardous Material
SQL = Sample Quantitation Limit
MADEP (1995): Guidance for Disposal Site Risk Characterization - In Support of the Massachusetts Contingency Plan

(WSC/ORS-95-141, July).
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TABLE 84
COMPARISON OF SUBSURFACE SOIL EPCs TO UCLs - DRUM AREA A HOT SPOT

Olin Corporation
Wilmington, MA Facility

OHM of Concern 1

VOCs (mg/Kg)
1,2-Dichloroethane
2,4,4-TrimethyM-pentene
2,4.4-Trimethy[-2-Pentene
2-Butanone (MEK)
2-Hexanone
4-Methyl-2-Pentanone (MIBK)
Acetone
Benzene
Carbon Disulfide
Chlorobenzene
Ethylbenzene
Methylene Chloride
Toluene
Xylenes, Total

SVOCs (mg/Kg)
4-Methylphenol(p-Cresol)
Butylbenzylphthalate
Di-n-butylphthalate
Di-n-octylphthalate
Indeno (1,2,3-cd)Pyrene
Isophorone
N-Nitrosodiphenylamine
Naphthalene
Phenol
bis(2-EthylHexyl)phthalate

Pesticides/PCBs (mg/Kg)
Alpha-Chlordane
Methoxychlor

Site Data/Concentration z

Minimum Maximum Frequency of
SQL SQL Detection

0.0007 0.7 1/7
0 0 3 / 3
0 0 3 / 3

0.002 2 2/7
0.002 2 3/7
0.002 2 2/7
0.002 2 2/7

0.0007 0.9 1/7
0.0013 1 2/7
0.0007 0.9 1/7
0.0007 0.7 2/7
0.0013 2 1/7
0.0007 0.0011 5/7
0.0007 0.15 3/7

0.33 12 1/7
0.33 12 1/7
0.33 12 1/7
0.33 12 1/7
0.33 12 1/7
0.33 12 2/7

1.2 12 5/7
0.33 12 1/7
0.33 12 2/7
0.33 0.33 5 / 7

0.04 6.1 1/7
0.04 6.1 1/7

Arithmetic
Minimum Maximum Mean

0.082 0.082 0.1281
0.68 360 120.52
0.19 93 31.2267
0.04 0.099 0.3702
0.6 3 0.9039
0.1 3 0.7611

0.31 11 1.8075
0.035 0.035 0.175

0.5 3.4 0.6617
0.041 0.041 0.1758

0.14 0.9 0.215
0.77 0.77 0.3515

0.052 1.4 0.579
0.093 1.1 0.3097

0.038 0.038 1.924
1.1 1.1 2.0757
3.1 3.1 2.1757
0.2 0.2 1.9471
31 31 5.6614

0.9 2.1 1.6329
5.4 21000 4746.143

0.077 0.077 1.9296
0.81 1 1.9629

4.4 87 24.2471

2 2 1.095
2 2 1.095

EPC3

0.082
120.52

31.2267
0.099

0.9039
0.7611
1.8075
0.035
0.6617
0.041
0.215
0.3515
0.579

0.3097

0.038
1.1

2.1757
0.2

5.6614
1.6329

4746.14
0.077

1
24.2471

1.095
1.095

EPC
Exceeds

UCL 4 UCL?

600 No
NA NA
NA NA

1 0000 No
NA NA

10000 No
10000 No
2000 No
NA NA

1 0000 No
10000 No
7000 No
10000 No
1 0000 No

NA NA
NA NA
NA NA
NA NA
100 No
NA NA
NA NA

10000 No
10000 No
1 0000 No

50 No
3000 No
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TABLE 84
COMPARISON OF SUBSURFACE SOIL EPCs TO UCLs - DRUM AREA A HOT SPOT

Olin Corporation
Wilmington, MA Facility

OHM of Concern 1

Toxaphene
Metals (mg/Kg)

Arsenic
Barium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Manganese
Mercury
Nickel
Potassium
Sodium
Vanadium

Inorganics (mg/Kg)
Chloride
Nitrogen, Ammonia
Sulfate as S04

Site Data/Concentration z

Minimum Maximum Frequency of

SQL SQL Detection
0.07 12 1/7

0.0015 0.0034 5 / 7
0.0005 0.0005 5 / 6

0.001 1 3/7
0 0 7 / 7
0 0 7 / 7

0.0015 1.5 4/7
0 0 7 / 7
0 0 7 / 7
0 0 7 / 7

0.0001 0.15 2/7
0 0 7 / 7
0 0 7 / 7
0 0 7 / 7

0.0025 0.0026 4 / 7

0 0 4 / 4
0 0 4 / 4
0 0 2 / 2

Arithmetic

Minimum Maximum Mean
4 4 2.1821

0.0017 7.5 1.8583
0.0036 49 10.2525
0.004 5.1 0.9722

0.11 61000 10814.38
0.0066 59 21.1728
0.0016 8.7 1.7512
0.0028 57 14.6183

0.21 94000 16848.84
0.0034 460 94.3222
0.0002 0.0002 0.0258
0.0046 30 9.1515
0.0035 680 224.0016

0.023 530 119.7781
0.007 27 7.8444

0.92 25 11.78
0.02 2.1 0.5975
600 5600 3100

EPC3

2.1821

1.8583
10.2525
0.9722
10814.4
21.1728
1.7512

14.6183
16848.8
94.3222
0.0002
9.1515
224.002
119.778
7.8444

11.78
0.5975
3100

EPC
Exceeds

UCL 4 UCL?
NA NA

300 No
1 0000 No
800 No
NA NA

10000 No
NA NA
NA NA
NA NA
NA NA
600 No
7000 No
NA NA
NA NA

1 0000 No

NA NA
NA NA
NA NA

Notes:
1 Selection of OHM of Concern for this medium is presented in Table 2.
2 Samples included in Site Data set are presented in Attachment 1.

Duplicate samples were averaged with their original samples prior to calculation of summary statistics.
The arithmetic mean represents the arithmetic average of all sample results, with one-half the SQL used as the
value for non-detects.
The median represents the median value of all sample results, including non-detects, with the SQL used as the
value for non-detects.

3 The EPC is the arithmetic mean concentration unless the arithmetic mean concentration exceeds the maximum
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TABLE 84
COMPARISON OF SUBSURFACE SOIL EPCs TO UCLs - DRUM AREA A HOT SPOT

Olin Corporation
Wilmington, MA Facility

OHM of Concern 1

Site Data/Concentration 2

Minimum Maximum Frequency of

SQL SQL Detection

Arithmetic

Minimum Maximum Mean EPC3

EPC
Exceeds

UCL * UCL?
detected concentration (MADEP, 1995). For these OHM, the maximum detected concentration is used as the EPC.

4 UCL = Upper Concentration Limit in Soil (310 CMR 40.0996(5); 4/5/96)
EPC = Exposure Point Concentration
OHM = Oil or Hazardous Material
SQL = Sample Quantitation Limit
MADEP (1995): Guidance for Disposal Site Risk Characterization - In Support of the Massachusetts Contingency Plan

(WSC/ORS-95-141, July).

•UIU?
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TABLE 85

COMPARISON OF SUBSURFACE SOIL EPCs TO UCLs - FORMER LAGOON AREA HOT SPOT

Olin Corporation
Wilmington, MA Facility

OHM of Concern 1

VOCs (mg/Kg)
2,4,4-Trimethyl-1 -pentene
2,4,4-Trimethyl-2-Pentene
2-Butanone (MEK)
2-Hexanone
Acetone
Benzene
Chloroform
Methylene Chloride
Tetrachloroethene (PCE)
Toluene
Trichloroethene (TCE)

SVOCs (mg/Kg)
1 ,2,4-Trichlorobenzene
Anthracene
Benzo(a) Anthracene
Benzo(a)Pyrene
Benzo(b)Fluoranthene
Butylbenzylphthalate
Chrysene
Di-n-octylphthalate
Fluoranthene
N-Nitrosodiphenylamine
Naphthalene
Phenanthrene
Phenol
Pyrene
bis(2-EthylHexyl)phthalate

Site Data/Concentration 2

Minimum Maximum Frequency of

SQL SQL Detection

0.011 0.011 4 / 9
0.011 0.011 5 / 9
0.016 0.082 4 / 10
0.016 2 1 / 1 0
0.016 0.019 5 / 10

0.0055 0.028 1 / 10
0.0055 0.7 1 / 10

0.011 0.055 1 / 10
0.0055 0.7 1 / 10
0.0055 0.028 4 / 10
0.0055 0.028 1 / 10

0.69 0.76 2 / 10
0.73 0.79 1 / 10
0.73 0.79 1 / 10
0.73 0.79 1 / 10
0.73 0.79 1 / 10
0.69 0.76 1 / 10
0.73 0.79 1 / 10
0.69 0.79 3 / 10
0.73 0.79 1 / 10
0.69 0.76 5 / 1 0
0.69 0.76 1 / 10
0.73 0.79 1 / 10
0.69 0.76 2 / 10
0.73 0.79 1 / 10
0.69 1.4 6 / 10

Arithmetic
Minimum Maximum Mean

0.002 3.3 0.3758
0.001 0.91 0.1067
0.001 0.49 0.0577
0.061 0.061 0.1192
0.041 17 1.8174

0.1 0.1 0.0148
0.002 0.002 0.0397

2 2 0.2094
0.001 0.001 0.0396
0.001 0.15 0.0192
0.08 0.08 0.0128

0.075 0.086 0.3091
0.028 0.028 0.3373
0.08 0.08 0.3425

0.055 0.055 0.34
0.084 0.084 0.3429
0.035 0.035 0.333
0.086 0.086 0.3431
0.014 0.073 0.2727
0.16 0.16 0.3505
0.15 0.98 0.397
0.63 0.63 0.3925
0.12 0.12 0.3465

0.075 0.1 0.3105
0.13 0.13 0.3475

1.7 27 4.862

EPC3

0.3758
0.1067
0.0577
0.061
1.8174
0.0148
0.002

0.2094
0.001
0.0192
0.0128

0.086
0.028
0.08

0.055
0.084
0.035
0.086
0.073
0.16
0.397

0.3925
0.12
0.1
0.13

4.862

EPC
Exceeds

UCL * UCL?

NA NA
NA NA

10000 No
NA NA

10000 No
2000 No
5000 No
7000 No
1000 No
10000 No
5000 No

10000 No
10000 No

100 No
100 No
100 No
NA NA
400 No
NA NA

10000 No
NA NA

10000 No
10000 No
10000 No
10000 No
10000 No
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TABLE 85
COMPARISON OF SUBSURFACE SOIL EPCs TO UCLs - FORMER LAGOON AREA HOT SPOT

Olin Corporation
Wilmington, MA Facility

OHM of Concern 1

Pesticides/PCBs (mg/Kg)
Endrin Ketone
Gamma-BHC (Lindane)

Metals (mg/Kg)
Arsenic
Barium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Manganese
Nickel
Potassium
Sodium
Vanadium

Inorganics (mg/Kg)
Chloride
Nitrogen, Ammonia
Sulfate as S04

Site Data/Concentration 2

Minimum Maximum Frequency of

SQL SQL Detection

0.034 0.038 1 / 1 0
0.017 0.019 1 / 10

0 0 1 0 / 1 0
0 0 1 0 / 1 0
1 1 6 / 1 0
0 0 1 0 / 1 0
0 0 1 0 / 1 0

1.5 1.5 9 / 10
2.5 2.5 9 / 10

0 0 1 0 / 1 0
0 0 1 0 / 1 0
4 4 9 / 1 0
0 0 1 0 / 1 0
0 0 1 0 / 1 0

1.5 1.5 9 / 10

40 40 5 / 10
0 0 1 0 / 1 0
0 0 10 /10

Arithmetic

Minimum Maximum Mean

0.045 0.045 0.0204
0.048 0.048 0.0129

1.1 21 10.2
6.6 39 25.66
1.2 1.8 1.02

1600 16000 5180
7.3 160 46.03
1.8 7.2 4.025

4 47 12.825
840 1 5000 9764
7.6 320 156.56
4.8 18 10.94
160 2100 1263
67 240 121.1

5.9 21 13.665

57 100 47.8
8.4 210 68.34
210 33000 6199

EPC3

0.0204
0.0129

10.2
25.66
1.02
5180
46.03
4.025
12.825
9764

156.56
10.94
1263
121.1

13.665

47.8
68.34
6199

EPC
Exceeds

UCL 4 UCL?

NA NA
20 No

300 No
10000 No
800 No
NA NA

1 0000 No
NA NA
NA NA
NA NA
NA NA

7000 No
NA NA
NA NA

10000 No

NA NA
NA NA
NA NA

Notes:
1 Selection of OHM of Concern for this medium is presented in Table 2.
2 Samples included in Site Data set are presented in Attachment 1.

Duplicate samples were averaged with their original samples prior to
The arithmetic mean represents the arithmetic average of all sample
value for non-detects.

calculation of summary statistics,
results, with one-half the SQL used as the
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TABLE 85
COMPARISON OF SUBSURFACE SOIL EPCs TO UCLs - FORMER LAGOON AREA HOT SPOT

Olin Corporation
Wilmington, MA Facility

OHM of Concern 1

Site Data/Concentration 2

Minimum Maximum Frequency of

SQL SQL Detection

Arithmetic

Minimum Maximum Mean EPC 3

EPC
Exceeds

UCL * UCL?
The median represents the median value of all sample results, including non-detects, with the SQL used as the
value for non-detects.

3 The EPC is the arithmetic mean concentration unless the arithmetic mean concentration exceeds the maximum
detected concentration (MADEP, 1995). For these OHM, the maximum detected concentration is used as the EPC.

4 UCL = Upper Concentration Limit in Soil (310 CMR 40.0996(5); 4/5/96)
EPC = Exposure Point Concentration
OHM = Oil or Hazardous Material
SQL = Sample Quantitation Limit
MADEP (1995): Guidance for Disposal Site Risk Characterization - In Support of the Massachusetts Contingency Plan

(WSC/ORS-95-141. July).

'UIU~
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TABLE 86
COMPARISON OF SUBSURFACE SOIL EPCs TO UCLs - PLANT B AREA HOT SPOT

Olin Corporation
Wilmington, MA Facility

OHM of Concern
VOCs (mg/Kg)

1 ,2-Dichloroethane
2,4,4-Trimethyl-l -pentene
2,4,4-Trimethyl-2-Pentene
2-Butanone (MEK)
2-Hexanone
4-Methyl-2-Pentanone (MIBK)
Acetone
Carbon Tetrachloride
Chlorobenzene
Chloroform
Ethyl benzene
Tetrachloroethene (PCE)
Toluene
Trichloroethene (TCE)
Xylenes, Total

SVOCs (mg/Kg)
Di-n-octylphthalate
Indeno (1 ,2,3-cd)Pyrene
N-Nitrosodiphenylamlne
Pyrene
bis(2-EthylHexyl)phthalate

Metals (mg/Kg)
Arsenic
Barium
Calcium
Chromium
Cobalt

Site Data/Concentration
Minimum Maximum Frequency of

SQL SQL Detection

0.0055 0.0055 1 / 4
0 0 5 / 5
0 0 5 / 5

0.016 0.016 2/4
0.016 0.016 3/5
0.016 0.016 1 / 4
0.016 0.017 1 /4

0.0055 0.0055 1 / 4
0.0055 0.0055 1 / 4
0.0055 0.0055 1 / 4
0.0055 0.029 1 / 5
0.0055 0.0055 4/5
0.0055 0.0055 2/4
0.0055 0.0055 1 / 4
0.0055 0.0055 1 / 4

0 0 5 / 5
0.69 0.96 2/5
0.69 0.96 2/4
0.69 0.73 1 / 4

0 0 5 / 5

0 0 5 / 5
0 0 5 / 5
0 0 5 / 5
0 0 5 / 5

1.5 1.5 2/4

Arithmetic

Minimum Maximum Mean

0.035 0.035 0.0108
0.028 1.7 0.7236
0.015 0.72 0.2576
0.006 0.017 0.0098
0.026 0.078 0.0378
0.027 0.027 0.0128
0.09 0.09 0.0286

0.009 0.009 0.0043
0.017 0.017 0.0063
0.007 0.007 0.0038
0.002 0.002 0.005

0.0008 0.014 0.0039
0.0008 0.03 0.0091
0.022 0.022 0.0076
0.085 0.085 0.0233

0.1 0.37 0.252
0.28 0.96 0.486
0.33 0.36 0.3788
0.14 0.14 0.3038
210 1200 602

0.9 5.5 3.82
5.6 12 7.1
400 5900 1814
4.2 6.6 5.9
1.9 3 1.6

EPC 3

0.0108
0.7236
0.2576
0.0098
0.0378
0.0128
0.0286
0.0043
0.0063
0.0038
0.002
0.0039
0.0091
0.0076
0.0233

0.252
0.486
0.36
0.14
602

3.82
7.1

1814
5.9
1.6

EPC
Exceeds

UCL 4 UCL?

600 No
NA NA
NA NA

10000 No
NA NA

10000 No
10000 No
400 No

10000 No
5000 No
10000 No
1000 No
10000 No
5000 No
10000 No

NA NA
100 No
NA NA

10000 No
10000 No

300 No
10000 No

NA NA
10000 No

NA NA
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TABLE 86
COMPARISON OF SUBSURFACE SOIL EPCs TO UCLs - PLANT B AREA HOT SPOT

Olin Corporation
Wilmington, MA Facility

OHM of Concern
Copper
Iron
Manganese
Nickel
Potassium
Sodium
Vanadium

Inorganics (mg/Kg)
Chloride
Nitrogen, Ammonia
Sulfate as S04

Site Data/Concentration
Minimum Maximum Frequency of

SQL SQL Detection
2.5 2.5 4/5

0 0 5 / 5
0 0 5 / 5
4 4 3 / 4
0 0 5 / 5
0 0 5 / 5

2.5 2.5 4/5

40 40 1/4
8 8 1 / 4

20 20 4/5

Arithmetic

Minimum Maximum Mean
2.6 6 3.09

2100 5900 4000
30 59 37.6

4.1 5.5 3.975
380 700 492
26 130 78.4
4.2 8.6 4.91

56 56 29
10 10 5.5
22 120 47.6

EPC 3

3.09
4000
37.6

3.975
492
78.4
4.91

29
5.5
47.6

EPC
Exceeds

UCL 4 UCL?
NA NA
-NA NA
NA NA

7000 No
NA NA
NA NA

10000 No

NA NA
NA NA
NA NA

Notes:
1 Selection of OHM of Concern for this medium is presented in Table 2.
2 Samples included in Site Data set are presented in Attachment 1.

Duplicate samples were averaged with their original samples prior to calculation of summary statistics.
The arithmetic mean represents the arithmetic average of all sample results, with one-half the SQL used as the
value for non-detects.
The median represents the median value of all sample results, including non-detects, with the SQL used as the
value for non-detects.

3 The EPC is the arithmetic mean concentration unless the arithmetic mean concentration exceeds the maximum
detected concentration (MADEP, 1995). For these OHM, the maximum detected concentration is used as the EPC.

4 UCL = Upper Concentration Limit in Soil (310 CMR 40.0996(5); 4/5/96)
EPC = Exposure Point Concentration
OHM = Oil or Hazardous Material
SQL = Sample Quantitation Limit
MADEP (1995): Guidance for Disposal Site Risk Characterization - In Support of the Massachusetts Contingency Plan

(WSC/ORS-95-141, July).
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TABLE 87
COMPARISON OF SUBSURFACE SOIL EPCs TO UCLs - SULFATE LANDFILL

Olin Corporation
Wilmington, MA Facility

OHM of Concern
SVOCs (mg/Kg)

bis(2-EthylHexyl)phthalate
Metals (mg/Kg)

Arsenic
Barium
Calcium
Chromium
Cobalt
Copper
Iron
Manganese
Nickel
Potassium
Sodium
Vanadium

Inorganics {mg/Kg)
Chloride
Nitrogen, Ammonia
Sulfate as S04

Site Data/Concentration
Minimum Maximum Frequency of

SQL SQL Detection

0 0 1 / 1

0 0 1 / 1
0 0 1 / 1
0 0 1 / 1
0 0 1 / 1
0 0 1 / 1
0 0 1 / 1
0 0 1 / 1
0 0 1 / 1
0 0 1 / 1
0 0 1 / 1
0 0 1 / 1
0 0 1 / 1

0 0 1 / 1
0 0 1 / 1
0 0 1 / 1

Arithmetic

Minimum Maximum Mean

1.2 1.2 1.2

0.0062 0.0062 0.0062
0.015 0.015 0.015

6.9 6.9 6.9
0.01 0.01 0.01

0.0021 0.0021 0.0021
0.0082 0.0082 0.0082

6.9 6.9 6.9
0.06 0.06 0.06

0.0062 0.0062 0.0062
0.25 0.25 0.25
0.27 0.27 0.27

0.013 0.013 0.013

0.36 0.36 0.36
0.64 0.64 0.64

28000 28000 28000

EPC 3

1.2

0.0062
0.015
6.9

0.01
0.0021
0.0082

6.9
0.06

0.0062
0.25
0.27
0.013

0.36
0.64

28000

EPC
Exceeds

UCL 4 UCL?

10000 No

300 No
10000 No

NA NA
10000 No

NA NA
NA NA
NA NA
NA NA

7000 No
NA NA
NA NA

10000 No

NA NA
NA NA
NA NA

Notes:
1 Selection of OHM of Concern for this medium is presented in Table 2.
2 Samples included in Site Data set are presented in Attachment 1.

Duplicate samples were averaged with their original samples prior to calculation of summary statistics.
The arithmetic mean represents the arithmetic average of all sample results, with one-half the SQL used
value for non-detects.
The median represents the median value of all sample results, including non-detects, with the SQL used
value for non-detects.

as the

as the
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TABLE 87
COMPARISON OF SUBSURFACE SOIL EPCs TO UCLs - SULFATE LANDFILL

Olin Corporation
Wilmington, MA Facility

OHM of Concern 1

Site Data/Concentration 2

Minimum Maximum Frequency of

SQL SQL Detection

Arithmetic

Minimum Maximum Mean EPC 3

EPC
Exceeds

UCL 4 UCL?
3 The EPC is the arithmetic mean concentration unless the arithmetic mean concentration exceeds the maximum

detected concentration (MADEP, 1995). For these OHM, the maximum detected concentration is used as the EPC.
4 UCL = Upper Concentration Limit in Soil (310 CMR 40.0996(5); 4/5/96)
EPC = Exposure Point Concentration
OHM = Oil or Hazardous Material
SQL = Sample Quantitation Limit
MADEP (1995): Guidance for Disposal Site Risk Characterization - In Support of the Massachusetts Contingency Plan

(WSC/ORS-95-141, July).
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TABLE 88
COMPARISON OF SUBSURFACE SOIL EPCs TO UCLs - SITE AREA

(EXCLUDING HOT SPOTS AND SULFATE LANDFILL)

Olin Corporation
Wilmington, MA Facility

OHM of Concern
VOCs (mg/Kg)

2,4,4-Trimethyl-1 -pentene
2,4,4-Trimethyl-2-Pentene
2-Butanone (MEK)
2-Hexanone
4-Methyl-2-Pentanone (MIBK)
Acetone
Benzene
Carbon Disulfide
Chloroform
Ethylbenzene
Styrene
Tetrachloroethene (PCE)
Toluene
Trichloroethene (TCE)
Xylenes, Total

SVOCs (mg/Kg)
Benzo(a)Anthracene
Benzo(b)Fluoranthene
Butylbenzylphthalate
Chrysene
Di-n-octylphthalate
Diethylphthalate
N-Nitroso-di-n-propylamine
N-Nitrosodiphenylamine
Phenol
Pyrene
bis(2-EthylHexyl)phthalate

Site Data/Concentration
Minimum Maximum Frequency of

SQL SQL Detection

0.01 0.011 18/21
0.01 0.012 15 / 21

0.015 0.021 9 /22
0.0027 0.1 7 /22
0.0027 0.1 2 / 2 2
0.0027 0.1 3 / 2 2
0.0009 0.007 2 / 2 2
0.0018 0.07 1 / 22
0.0009 0.035 1 / 22
0.005 0.007 4 / 2 2

0.0009 0.035 3 / 2 2
0.0009 0.035 3 / 2 2
0.005 0.007 14/22

0.0009 0.007 1 / 22
0.005 0.035 2 / 2 2

0.012 1.2 1 / 19
0.012 1.2 1 / 19
0.012 0.92 3 / 1 9
0.012 1.2 1 / 19
0.012 1.2 3 / 1 9
0.012 1.2 2 / 1 9
0.69 1.2 1 / 19

0.012 1.2 1 / 19
0.69 1.2 1 /19

0.012 1.2 2 / 1 9
0.012 2.5 10 / 21

Arithmetic

Minimum Maximum Mean

0.003 7 0.6929
0.002 5.1 0.4963

0.0006 0.01 0.0061
0.001 3.8 0.1843
0.005 0.015 0.0101
0.016 0.12 0.017

0.0005 0.012 0.003
0.001 0.001 0.0065
0.001 0.001 0.0033

0.0019 2.3 0.1075
0.0005 3.3 0.1531
0.0008 0.001 0.0031
0.0005 4.8 0.2208

0.01 0.01 0.003
0.0011 0.035 0.0049

0.048 0.048 0.3473
0.049 0.049 0.3474
0.05 0.13 0.3019

0.057 0.057 0.3478
0.023 0.31 0.3378
0.046 0.057 0.326

1.6 1.6 0.4468
0.41 0.41 0.3664
5.3 5.3 0.6416

0.043 0.17 0.3368
0.1 3.4 0.8379

EPC 3

0.6929
0.4963
0.0061
0.1843
0.0101
0.017
0.003
0.001
0.001
0.1075
0.1531
0.001
0.2208
0.003
0.0049

0.048
0.049
0.13
0.057
0.31
0.057
0.4468
0.3664
0.6416
0.17

0.8379

EPC
Exceeds

UCL 4 UCL?

NA NA
NA NA

10000 No
NA NA

10000 No
10000 No
2000 No
NA NA

5000 No
10000 No
1000 No
1000 No
10000 No
5000 No
10000 No

100 No
100 No
NA NA
400 No
NA NA

10000 No
NA NA
NA NA

10000 No
10000 No
10000 No
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TABLE 88
COMPARISON OF SUBSURFACE SOIL EPCs TO UCLs - SITE AREA

(EXCLUDING HOT SPOTS AND SULFATE LANDFILL)

Olin Corporation
Wilmington, MA Facility

OHM of Concern
Metals (mg/Kg)

Arsenic
Barium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Manganese
Mercury
Nickel
Potassium
Silver
Sodium

Inorganics (mg/Kg)
Chloride
Nitrogen, Ammonia
Sulfate as S04

Site Data/Concentration z

Minimum Maximum Frequency of

SQL SQL Detection

2 2 18/19
0 0 20/20
1 1 5 / 1 9
0 0 20/20
0 0 20/20

1.5 1.5 15/20
2.5 2.5 17/20

0 0 20 /20
0 0 20 /20

0.1 0.13 1 / 18
4 4 15/19
0 0 20/20

0.0015 1.5 1/18
0 0 20 /20

40 40 9 /18
8 8 15/19

20 27 13 / 20

Arithmetic
Minimum Maximum Mean

0.0046 18 5.7318
0.09 75 16.8645

0.0048 1.3 0.6003
1.2 1900 728.06

0.028 230 29.7864
0.0017 4.1 1.9926
0.0056 14 4.9728

6.8 12000 6194.34
0.044 340 71.1872

0.0001 0.0001 0.0483
0.0047 11 5.1476

0.26 1800 739.013
4.5 4.5 0.9167

0.25 440 88.4625

0.26 170 44.5144
0.49 400 45.8311

23 360 74.475

EPC 3

5.7318
16.8645
0.6003
728.06
29.7864
1.9926
4.9728
6194.34
71.1872
0.0001
5.1476
739.013
0.9167
88.4625

44.5144
45.8311
74.475

EPC
Exceeds

UCL 4 UCL?

300 No
10000 No
800 No
NA NA

10000 No
NA NA
NA NA
NA NA
NA NA
600 No
7000 No
NA NA

2000 No
NA NA

NA NA
NA NA
NA NA

Notes:
1 Selection of OHM of Concern for this medium is presented in Table 2.
2 Samples included in Site Data set are presented in Attachment 1.

Duplicate samples were averaged with their original samples prior to calculation of summary statistics.
The arithmetic mean represents the arithmetic average of all sample results, with one-half the SQL used as the
value for non-detects.
The median represents the median value of all sample results, including non-detects, with the SQL used as the
value for non-detects.

3 The EPC is the arithmetic mean concentration unless the arithmetic mean concentration exceeds the maximum
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TABLE 88
COMPARISON OF SUBSURFACE SOIL EPCs TO UCLs - SITE AREA

(EXCLUDING HOT SPOTS AND SULFATE LANDFILL)

Olin Corporation
Wilmington, MA Facility

OHM of Concern

Site Data/Concentration
Minimum Maximum Frequency of

SQL SQL Detection

Arithmetic

Minimum Maximum Mean EPC 3

EPC
Exceeds

UCL 4 UCL?
detected concentration (MADEP, 1995). For these OHM, the maximum detected concentration is used as the EPC.

4 UCL = Upper Concentration Limit in Soil (310 CMR 40.0996(5); 4/5/96)
EPC = Exposure Point Concentration
OHM = Oil or Hazardous Material
SQL = Sample Quantitation Limit
MADEP (1995): Guidance for Disposal Site Risk Characterization - In Support of the Massachusetts Contingency Plan

(WSC/ORS-95-141, July).
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TABLE 89
COMPARISON OF NON-ZONE II GROUNDWATER EPCs TO UCLs

SHALLOW GROUNDWATER HOT SPOT

Olin Corporation
Wilmington, MA Facility

OHM of Concern
VOCs (mg/L)

1,1,1-Trichloroethane
1,1-Dichloroethane
2,4,4-Trimethyl-t -pentene
2,4,4-Trimethyl-2-Pentene
4-Methyl-2-Pentanone (MIBK)
Acetone
Bromoform
Carbon Disulfide
Dibromochloromethane
Methylene Chloride

Site Data/Concentration
Minimum Maximum Frequency of

SQL SQL Detection

0.005 0.01 2 / 1 9
0.005 0.01 3 / 1 9
0.005 0.01 12/22
0.005 0.01 10/22
0.01 0.02 1 /19
0.01 0.027 9 / 1 9

0.005 0.01 3 / 1 9
0.005 0.01 1 /19
0.005 0.01 2 / 1 9
0.005 0.01 3 /19

Arithmetic

Minimum Maximum Mean

0.002 0.019 0.0035
0.0008 0.006 0.0027
0.002 0.93 0.0622

0.0007 0.38 0.0263
0.026 0.026 0.0078
0.008 2 0.1391
0.002 0.022 0.0038
0.009 0.009 0.0044
0.002 0.007 0.0028

0.0008 0.002 0.0039

Groundwater

EPC 3

0.0035
0.0027
0.0622
0.0263
0.0078
0.1391
0.0038
0.0044
0.0028
0.0039

UCL4

100
100
NA
NA
100
100
100
NA
100
100

EPC
Exceeds

UCL?

No
No
NA
NA
No
No
No
NA
No
No

Notes:
1 Selection of OHM of Concern for this medium Is presented in Table 3.
2 Samples Included in Site Data set are presented in "Data Used in Attachment 1.

Duplicate samples were averaged with their original samples prior to calculation of summary statistics.
The arithmetic mean represents the arithmetic average of all sample results, with one-half the SQL used as the value
for non-detects.

3 The EPC is the maximum detected concentration.
4 UCL = Upper Concentration Limit in Groundwater (310 CMR 40.0996(5); 4/5/96)
EPC = Exposure Point Concentration
OHM = Oil or Hazardous Material
SQL = Sample Quantitation Limit
MADEP (1995): Guidance for Disposal Site Risk Characterization - In Support of the Massachusetts Contingency Plan

(WSC/ORS-95-l4l,July).
NA = Not Available
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TABLE 90
COMPARISON OF NON-ZONE II GROUNDWATER EPCs TO UCLs

DENSE LAYER HOT SPOT

Olin Corporation
Wilmington, MA Facility

OHM
VOCs (mg/L)

1,1,1-Trichloroethane
1,1-Dlchloroethane
1,1-Dichloroethene
1 ,2-Dichloroethane
2,4,4-Trimethyl-1 -pentene
2,4,4-Trimethyl-2-Pentene
2-Butanone (MEK)
2-Hexanone
4-Methyl-2-Pentanone (MIBK)
Acetone
Benzene
Bromodichloromethane
Bromoform
Carbon Disulfide
Carbon Tetrachloride
Chloroform
Chloromethane(MethylChloride)
Dibromochloromethane
Ethylbenzene
Methylene Chloride
Tetrachloroethene (PCE)
Toluene
Trichloroethene (TCE)
Xylenes, Total

Site Data/Concentration
Minimum Maximum Frequency of

SQL SQL Detection

0.005 0.05 6 /16
0.005 0.05 4 / 1 6
0.005 0.05 3 / 1 6
0.005 0.05 14/16
0.01 0.1 5 / 1 6
0.01 0.1 3 / 1 7

0.012 0.2 4 / 1 5
0.015 0.2 2 /16
0.015 0.2 3 / 1 6
0.015 0.3 12 / 16
0.005 0.05 5 / 1 6
0.005 0.05 12/16
0.005 0.005 15/16
0.01 0.1 14 / 16

0.005 0.05 5 / 1 6
0.005 0.005 15/16
0.01 0.1 6 /16

0.005 0.05 13/16
0.005 0.05 5 / 1 6
0.008 0.1 6 / 1 6
0.005 0.05 2 / 1 6
0.005 0.005 14/16
0.005 0.05 11/16
0.005 0.05 3 / 1 6

Arithmetic

Minimum Maximum Mean

0.002 0.01 1 0.0064
0.002 0.005 0.0049
0.001 0.002 0.0045
0.002 0.027 0.0133
0.002 0.049 0.0133
0.003 0.013 0.0121
0.003 0.052 0.0188
0.16 0.16 0.0345

0.001 0.004 0.0144
0.04 0.92 0.207

0.002 0.004 0.0048
0.002 0.043 0.0155
0.002 0.75 0.1667
0.003 0.051 0.0194
0.001 0.016 0.0059
0.002 0.094 0.0317
0.001 0.006 0.009
0.003 0.17 0.0439
0.001 0.006 0.0049
0.003 0.013 0.0107
0.002 0.078 0.0095
0.008 0.081 0.0366
0.002 0.016 0.0051
0.001 0.007 0.0053

Groundwater

EPC 3

0.0064
0.0049
0.002

0.0133
0.0133
0.0121
0.0188
O0345
0.004
0.207
0.004

0.0155
0.1667
0.0194
0.0059
0.0317
0.006

0.0439
0.0049
0.0107
0.0095
0.0366
0.0051
0.0053

EPC
Exceeds

UCL 4 UCL?

100 No
100 No
100 No
100 No
NA NA
NA NA
100 No
NA NA
100 No
100 No
70 No

100 No
100 No
NA NA
100 No
100 No
100 No
100 No
100 No
100 No
50 No

100 No
100 No
100 No
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TABLE 90
COMPARISON OF NON-ZONE II GROUNDWATER EPCs TO UCLs

DENSE LAYER HOT SPOT

Olin Corporation
Wilmington, MA Facility

OHM
SVOCs (mg/L)

1 ,2,4-Trlchlorobenzene
1 ,2-Dichlorobenzene
1 ,4-Dichlorobenzene
2,4-Dichlorophenol
2,6-Dinitrotoluene
2-Chlorophenol
2-Methylphenol (o-Cresol)
2-Nitrophenol
4-Bromophenyl-phenylether
4-Chlorophenyl-phenylether
4-Methylphenol (p-Cresol)
4-Nitrophenol
Benzole Acid
Benzyl Alcohol
Di-n-butylphthalate
Dibenzofuran
Isophorone
N-Nitrosodiphenylamine
Naphthalene
Phenol
bis(2-EthylHexyl)phthalate

Pesticides/PCBs (mg/L)
Alpha-BHC
Beta-BHC
Delta-BHC

Site Data/Concentration 1

Minimum Maximum Frequency of

SQL SQL Detection

0.01 0.01 3 /15
0.01 0.01 1 / 15
0.01 0.01 1 /15
0.01 0.01 5 / 1 3
0.01 0.01 1 / 15
0.01 0.01 6 / 1 4
0.01 0.01 9 / 1 4
0.01 0.01 13 /14
0.01 0.01 8/15
0.01 0.01 3 / 1 5
0.01 0.01 10/15

0 0 15/15
0.05 0.05 7 /15
0.01 0.01 8 / 1 5
0.01 0.01 3 / 1 6
0.01 0.01 2 / 1 5
0.01 0.01 4 / 1 5
0.01 0.01 5 /16
0.01 0.01 15 / 16
0.01 0.01 13/16
0.01 0.01 5 /16

0.00005 0.0005 9 / 1 5
0.00005 0.0005 4 / 1 5
0.00005 0.0005 1 / 1 5

Arithmetic

Minimum Maximum Mean

0.001 0.007 0.0047
0.002 0.002 0.0048
0.003 0.003 0.0049
0.001 0.003 0.0037
0.005 0.005 0.005
0.001 0.003 0.0036
0.002 0.02 0.0055
0.001 0.21 0.082
0.001 0.034 0.0067
0.002 0.015 0.0053
0.002 0.081 0.0189
0.003 0.33 0.1177
0.002 0.043 0.0209
0.002 0.009 0.0048

0.0004 0.009 0.0048
0.001 0.002 0.0045
0.002 0.008 0.0047
0.001 0.005 0.0043

0.0002 0.088 0.0266
0.003 1.2 0.3474
0.001 0.006 0.0044

0.000094 0.0003 0.000137
0.000059 0.00012 0.0000792

0.0027 0.0027 0.000227

Groundwater

EPC3

0.0047
0.002
0.003
0.003
0.005
0.003

0.0055
0.082

0.0067
0.0053
0.0189
0.1177
0.0209
0.0048
0.0048
0.002

0.0047
0.0043
0.0266
0.3474
0.0044

0.000137
0.0000792
0.000227

EPC
Exceeds

UCL 4 UCL?

50 No
100 No
40 No
40 No
NA NA
100 No
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
20 No

100 No
0.7 No

NA NA
NA NA
NA NA
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TABLE 90
COMPARISON OF NON-ZONE II GROUNDWATER EPCs TO UCLs

DENSE LAYER HOT SPOT

Olin Corporation
Wilmington, MA Facility

OHM
Gamma-BHC (Llndane)
Heptachlor Epoxide

Metals (mg/L)
Aluminum
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Cyanide
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Sodium
Vanadium
Zinc

Inorganics (mg/L)
Chloride
Nitrate as N
Nitrite as N
Nitrogen, Ammonia

Site Data/Concentration
Minimum Maximum Frequency of

SQL SQL Detection
0.00005 0.0005 2 /14
0.00005 0.0005 1 /15

0 0 5 / 5
0.05 0.1 2/5

0.015 0.015 1 / 2
0 0 2 / 2
0 0 5 / 5
0 0 12/12
0 0 2 / 2
0 0 2 / 2

0.02 0.02 1 / 2
0 0 5 / 5

0.05 0.25 2/5
0 0 5 / 5
0 0 5 / 5

0.0002 0.0002 1 / 2
0 0 2 / 2
0 0 5 / 5
0 0 5 / 5
0 0 2 / 2
0 0 2 / 2

0 0 31/31
0 0 5 / 5

0.05 0.05 3/4
0 0 35 /35

Arithmetic
Minimum Maximum Mean

0.000058 0.000085 0.0000727
0.000051 0.000051 0.0000651

43 2400 1036.6
0.14 0.19 0.086

0.084 0.084 0.0458
0.022 0.19 0.106

290 590 378
0.52 2800 751.2267
0.32 3 1.66
0.13 2.8 1.465

0.026 0.026 0.018
440 3600 1448

0.087 0.17 0.0914
96 1600 685.2
13 580 205.8

0.0009 0.0009 0.0005
0.19 4.2 2.195

16 110 57
1700 22000 10880

0.1 1.4 0.75
0.24 14 7.12

820 91000 13316.7742
3.1 22 14.42

0.17 0.33 0.1763
0.81 7000 1542.0089

Groundwater
EPC3

0.0000727
0.000051

1036.6
0.086

0.0458
0.106

378
751.2267

1.66
1.465
0.018
1448

0.0914
685.2
205.8

0.0005
2.195

57
10880

0.75
7.12

13316.7742
14.42

0.1763
1542.0089

EPC
Exceeds

UCL 4 UCL?
0.008 No

0.02 No

NA NA
100 No
0.5 No
0.1 Yes
NA NA
20 Yes
NA NA
NA NA

2 No
NA NA
0.3 No
NA NA
NA NA

0.02 No
1 Yes

NA NA
NA NA
20 No
20 No

NA NA
NA NA
NA NA
NA NA
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TABLE 90
COMPARISON OF NON-ZONE II GROUNDWATER EPCs TO UCLs

DENSE LAYER HOT SPOT

Olin Corporation
Wilmington, MA Facility

OHM
Sulfate as 804

Site Data/Concentration
Minimum Maximum Frequency of

SQL SQL Detection
0 : 0 32 /32

Arithmetic
Minimum Maximum Mean

3700 87000 39853.125

Ground water

EPC3

39853.125

EPC
Exceeds

UCL4 UCL?
NA NA

Notes:
1 Selection of OHM of Concern for this medium is presented in Table 3.
2 Samples included in Site Data set are presented in 'Data Used in Attachment 1.

Duplicate samples were averaged with their original samples prior to calculation of summary statistics.
The arithmetic mean represents the arithmetic average of all sample results, with one-half the SQL used as the value
for non-detects.

3 The EPC is the arithmetic mean concentration unless the maximum detected concentration is less than the mean concentration,
in which case the maximum detected concentration is the EPC.

4 UCL = Upper Concentration Limit in Groundwater (310 CMR 40.0996(5); 4/5/96)
EPC = Exposure Point Concentration
OHM = Oil or Hazardous Material
SQL = Sample Quantitation Limit
MADEP (1995): Guidance for Disposal Site Risk Characterization - In Support of the Massachusetts Contingency Plan

(WSC/ORS-95-141, July).
NA = Not Available
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TABLE 91
COMPARISON OF NON-ZONE II GROUNDWATER EPCs TO UCLs

GROUNDWATER EXCLUDING HOT SPOTS

Olin Corporation
Wilmington, MA Facility

OHM
VOCs (mg/L)

1,1,1-Trichloroethane
1,1-Dichloroethane
1 ,2-Dichloroethane
2,4,4-TrimethyM -pentene
2,4,4-Trlmethyl-2-Pentene
Acetone
Bromoform
Carbon Disulfide
Carbon Tetrachloride
Chloroform
Methylene Chloride
Tetrachloroethene (PCE)
Toluene
Trichloroethene (TCE)
Xylenes, Total

SVOCs (mg/L)
1 ,2,4-Trichlorobenzene
1 ,2-Dichlorobenzene
1 ,3-Dichlorobenzene
1 ,4-Dlchlorobenzene
2,6-Dinitrotoluene
2-Nltrophenol
4-Bromophenyl-phenylether
4-Chlorophenyl-phenylether
4-Nitrophenol
Benzoic Acid

Site Data/Concentration
Minimum Maximum Frequency of

SQL SQL Detection

0.005 0.005 2 / 4 3
0.005 0.3 2 / 4 3
0.005 0.005 1 / 43
0.005 0.01 12/46
0.005 0.01 10/46
0.01 0.027 17/43

0.005 0.005 2 / 4 3
0.005 0.01 1 / 43
0.005 0.005 1 / 41
0.005 0.005 1 / 43
0.002 0.01 5 / 4 2
0.002 0.005 3 / 4 3
0.005 0.005 2 / 4 3
0.005 0.005 1 /43
0.005 0.005 1 / 43

0.01 0.012 1 / 39
0.01 0.012 2 / 3 9
0.01 0.012 2 / 3 9
0.01 0.012 2 / 3 9
0.01 0.012 1 /39
0.01 0.012 2 / 3 9
0.01 0.012 1 /39
0.01 0.012 2 / 3 8

0.025 0.06 6 / 3 9
0.05 0.06 2 / 3 9

Arithmetic

Minimum Maximum Mean

0.001 0.002 0.0025
0.003 0.004 0.006
0.004 0.004 0.0025
0.003 0.42 0.0263
0.002 0.13 0.0114
0.001 13 0.4764
0.002 0.007 0.0026
0.003 0.003 0.0047
0.008 0.008 0.0026
0.005 0.005 0.0026
0.002 0.003 0.0043
0.001 0.001 0.0024
0.001 0.002 0.0025
0.008 0.008 0.0026
0.001 0.001 0.0025

0.002 0.002 0.005
0.003 0.003 0.0049
0.001 0.001 0.0048
0.003 0.003 0.0049
0.001 0.001 0.0049
0.001 0.01 0.0051
0.006 0.006 0.0051
0.001 0.004 0.0049
0.001 0.013 0.0119
0.001 0.006 0.024

Groundwater

EPC 3

0.002
0.004

0.0025
0.0263
0.0114
0.4764
0.0026
0.003

0.0026
0.0026
0.003
0.001
0.002

0.0026
0.001

0.002
0.003
0.001
0.003
0.001

0.0051
0.0051
0.004

0.0119
0.006

UCL4

100
100
100
NA
NA
100
100
NA
100
100
100
50

100
100
100

50
100
100
40
NA
NA
NA
NA
NA
NA

EPC
Exceeds

UCL?

No
No
No
NA
NA
No
No
NA
No
No
No
No
No
No
No

No
No
No
No
NA
NA
NA
NA
NA
NA

P:\olin\wilmingt\hhra2\tables\gw\epc\new\GWN22AUP.XLS 6/23/9711:12 AM



TABLE 91
COMPARISON OF NON-ZONE II GROUNDWATER EPCs TO UCLs

GROUNDWATER EXCLUDING HOT SPOTS

Olin Corporation
Wilmington, MA Facility

OHM
Benzyl Alcohol
Di-n-butylphthalate
Dlbenzofuran
Diethylphthalate
Isophorone
N-Nitrosodiphenytamine
Naphthalene
Phenol
bls(2-EthylHexyl)phthalate

Pesticides/PCBs (mg/L)
Alpha-BHC
Beta-BHC
Delta-BHC
Gamma-BHC (Lindane)
Heptachlor Epoxide

Metals (mg/L)
Aluminum
Barium
Calcium
Chromium
Cobalt
Copper
Cyanide
Iron
Magnesium
Manganese

Site Data/Concentration 1

Minimum Maximum Frequency of

SQL SQL Detection
0.01 0.012 1 /39
0.01 0.012 2 / 4 1
0.01 0.012 2 /38
0.01 0.012 1 / 42
0.01 0.012 1 / 38
0.01 0.012 11/42
0.01 0.012 2 / 3 9
0.01 0.012 6 /39
0.01 0.014 7 / 4 1

0.00005 0.00005 3 /39
0.00005 0.00005 1 / 39
0.00005 0.00005 4 / 3 9
0.00005 0.00005 1 / 39
0.00005 0.00005 3 / 3 9

0.1 0.1 2/5
0 0 5 / 5
0 0 5 / 5

0.015 0.015 9 /33
0 0 1 / 1
0 0 1 / 1
0 0 1 / 1

0.025 0.24 2/5
0 0 5 / 5
0 0 5 / 5

Arithmetic

Minimum Maximum Mean
0.002 0.002 0.005

0.0002 0.002 0.0048
0.001 0.002 0.0048

0.0003 0.0003 0.0049
0.005 0.005 0.005
0.004 0.67 0.0459
0.001 0.001 0.0048
0.002 0.003 0.0046
0.001 0.01 0.0048

0.00005 0.000064 0.0000275
0.00006 0.00006 0.0000259
0.00005 0.00009 0.0000296
0.00011 0.00011 0.0000272
0.00005 0.000068 0.0000278

0.68 12 2.566
0.016 0.077 0.0368

12 440 197.4
0.021 3.6 0.1608
0.021 0.021 0.021
0.36 0.36 0.36

0.053 0.053 0.053
0.38 21 4.3185

1.1 84 23.9
0.061 10 3.0302

Groundwater

EPC3

0.002
0.002
0.002

0.0003
0.005

0.0459
0.001
0.003

0.0048

0.0000275
0.0000259
0.0000296
0.0000272
0.0000278

2.566
0.0368

197.4
0.1608
0.021
0.36

0.053
4.3185

23.9
3.0302

UCL4

NA
NA
NA
60
NA
NA
20

100
0.7

20
NA
NA

0.008
0.02

NA
100
NA
20

NA
NA

2
NA
NA
NA

EPC
Exceeds

UCL?
NA
NA
NA
No
NA
NA
No
No
No

No
NA
NA
No
No

NA
No
NA
No
NA
NA
No
NA
NA
NA
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TABLE 91
COMPARISON OF NON-ZONE II GROUNDWATER EPCs TO UCLs

GROUNDWATER EXCLUDING HOT SPOTS

Olin Corporation
Wilmington, MA Facility

OHM
Nickel
Potassium
Sodium
Zinc

Inorganics (mg/L)
Chloride
Nitrate as N
Nitrogen, Ammonia
Sulfate as SO4

Site Data/Concentration
Minimum Maximum Frequency of

SQL SQL Detection
0 0 1 / 1
0 0 5 / 5
0 0 5 / 5
0 0 1 / 1

3 3 86/87
0.14 0.32 2/4
0.04 0.1 87 / 92
240 240 88 / 89

Arithmetic
Minimum Maximum Mean

0.11 0.11 0.11
1.9 26 9.3
19 1200 315.4

0.065 0.065 0.065

2.8 1500 164.5874
0.42 4.4 1.2625
0.23 950 91.3237
5.8 5800 681.2292

Groundwater
EPC3

0.11
9.3

315.4
0.065

164.5874
1.2625

91.3237
681.2292

UCL4

1
NA
NA
20

NA
NA
NA
NA

EPC
Exceeds

UCL?
No
NA
NA
No

NA
NA
NA
NA

Notes:
1 Selection of OHM of Concern for this medium is presented in Table 3.

Although only VOCs were retained has OHMPC, the EPCs for all non-volatile OHM not screened out because of background
or low frequency and concentration were presented in this table.

2 Samples included in Site Data set are presented in Attachment 1.
Duplicate samples were averaged with their original samples prior to calculation of summary statistics.
The arithmetic mean represents the arithmetic average of all sample results, with one-half the SQL used as the value
for non-detects.

3 The EPC is the arithmetic mean concentration unless the maximum detected concentration is less than the mean concentration,
in which case the maximum detected concentration is the EPC.

4 UCL = Upper Concentration Limit in Groundwater (310 CMR 40.0996(5); 4/5/96)
EPC = Exposure Point Concentration
OHM = Oil or Hazardous Material
SQL = Sample Quantitation Limit
MADEP (1995): Guidance for Disposal Site Risk Characterization - In Support of the Massachusetts Contingency Plan

(WSC/ORS-95-141, July).
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TABLE 92
POTENTIAL SOURCES OF HUMAN HEALTH

RISK EVALUATION UNCERTAINTY

Olin Corporation
Wilmington, MA Facility

Potential Source Direction of
Effect on Risk

Estimates

Justification

Risk Assessment Process
Overall process

Hazard Identification
Representativeness of
sampling

Overestimate

Overestimate

Analytical data for
Opex™ and Kempore™*

Selection of OHM of
potential concern

Slight
Underestimate

Overestimate

East ditch downstream
sediment sampling

Source of ammonia and
sulfate in monitoring well
GW-75-D

Possibly

Overestimate

Unknown

The risk assessment process generally involves a
series of conservative decisions and assumptions in
the face of uncertainty and variability in exposure
and toxicity assessment.

Much of the sampling and analysis has been
targeted on suspected source areas or has been
conducted to be representative of exposures. As a
result, the overall sampling program would be
considered risk-neutral to an overestimate of risk.
Surface water and sediment data were generally
collected to represent potential exposures.
Groundwater sampling was extensive and is
representative of conditions throughout the Site.
Subsurface soil samples were generally targeted in
source areas. Early surface soil samples were
collected on a grid to evaluate potential exposure
and also to evaluate the composition of suspected
source areas. More than 2000 samples were
collected, indicating a very thorough delineation of
nature and extent of contamination.
Analytical methods were not available for analysis
of Opex™ and Kempore™ in soils. However,
analysis of groundwater beneath Drum Areas where
these chemicals were released or were expected to
be present did not show that any significant
leaching from soils in that area was occurring.
Almost all detected analytes were retained as OHM
of potential concern. Very few analytes were
eliminated based on the very conservative MADEP-
recommended background screening process.
Analytes with very low frequencies of detection and
very low concentrations were not considered in the
risk assessment.
It is not certain that sediment contamination is
continuous between East Ditch downstream
sediment samples
The source of sulfate and ammonia in monitoring
well GW-75-D is unknown. The Woburn landfill is
adjacent to this well location and releases from the
landfill are currently under investigation.
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TABLE 92 (Continued)
POTENTIAL SOURCES OF HUMAN HEALTH

RISK EVALUATION UNCERTAINTY

Olin Corporation
Wilmington, MA Facility

Potential Source Direction of
Effect on Risk

Estimates

Justification

Exposure Assessment
Likelihood of exposure
pathways - current land
use

Likelihood of exposure
pathways - future land
use

Exposure point
concentrations

Exposure assumptions
(e.g., frequency and
duration)
Paniculate air
concentrations

Overestimate The identified exposure pathways for on-site and
off-site workers and neighborhood residents are
realistic, yet conservative.The on-site worker
exposure scenarios for surface water and sediment
are not as likely.

Risk neutral With Notice of Limitations with Respect to
Groundwater, Downgradient Property Status and
Activity and Use Limitations, the evaluated exposure
pathways are realistic.

Risk neutral Overall, exposure point concentrations are
arithmetic average concentrations that are
considered to be realistic estimates of chronic
exposures. For soils, the overall site exposure point
concentration is calculated on an area-weighted
basis, to give each sample or set of samples its
proper site-specific weight with respect to exposure
potential. For the construction worker and utility
worker, the overall site exposure point
concentrations are likely overestimates of exposure
because they include hot spot concentrations and
the Activity and Use Limitation would prevent
excavation of soils in identified surface and
subsurface soil hot spots without prior evaluation of
risks. There is some uncertainty with respect to
current surface water exposure point
concentrations, in that no organic compounds were
included in the analyte list for the most recent
surface water sampling event. Sampling data are
assumed to be representative of the site exposures.
Since each monitoring and supply well within the

Zone II is defined by the MCP as an exposure point
for groundwater and since no one would be
exposed to untreated water, these exposure points
tend to overestimate exposures to groundwater in
that area.

Overestimate Parameters selected are conservative estimates of
exposure representing a reasonable exposure.

Risk neutral Particulate air concentrations for the utility worker
and construction worker are based on published
MADEP guidance that is based on actual monitoring
data.
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TABLE 92 (Continued)
POTENTIAL SOURCES OF HUMAN HEALTH

RISK EVALUATION UNCERTAINTY

Olin Corporation
Wilmington, MA Facility

Potential Source Direction of
Effect on Risk

Estimates

Justification

Groundwater and
chemical transport
modeling

Impact of interim weir
on surface water quality

Toxicity Assessment
Use of oral Cancer
Slope Factor to evaluate
carcinogenic PAH
dermal exposures

Lack of inhalation
toxicity values

Use of linearized, multi-
stage model to derive
cancer slope
factors

Risk Characterization
Summation of risks
among all exposure
points and media

Comparison of
groundwater
concentrations within
the Zone II to drinking
water standards

Summation of HQ's

Overestimate The groundwater and chemical transport modeling
was conducted in a manner that reflected the
available data and accepted protocols. It did not
include dilution along flowpaths. The model used
as source areas the monitoring wells with dense
layer contamination that were closest to drinking
water wells.
The weir has impacted surface water quality in the
ditch system. The risk assessment separately
evaluated analytical data collected before and after
the weir was installed.

USEPA does not recommend the use of oral Cancer
Slope Factor and Relative Potencty Factors for B(a)P
and other carcinogenic PAHs to evaluate dermal
exposures. Oral values may underestimate dermal
risk.
Inhalation reference doses (RfDs) are not available
for all OHMPCs being evaluated for inhalation expo-
sures (fugitive dust). Therefore, risks cannot be
quantified and are underestimated.
The model assumes a non-threshold, linear
response, at low doses of carcinogens. Many
compounds induce cancer by non-genotoxic
mechanisms. This model results in 95 percent
upper confidence limits of cancer potency. Potency
is unlikely to be higher and may be as low as zero.

Probably The theoretical exposure profiles that include each
Overestimate receptor's exposure to multiple media for long time

periods probably overestimate actual exposure
conditions.

Overestimate Comparison of monitoring well data from the Zone II
area to drinking water standards probably
overestimates risk. Transport modeling indicates
that minimal impact on Town wells would be
expected via transport from this area. Given that
the area is a wetland, it is unlikely that any private
wells would be installed there.

Overestimate Dose-response values are based on different critical
effects or different target organs.

Risk neutral

Possibly
Underestimate

Underestimate

Overestimate
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ATTACHMENT 1

ANALYTICAL DATA USED IN THE HUMAN HEALTH RISK

CHARACTERIZATION



This attachment identifies the analytical data used in the human health risk characterization. This
attachment identifies the samples that were used to produce the analytical data summaries for each data
sex evaluated in the risk characterization; it does not provide the raw analytical data for the identified
samples.

Tables Al-1 through Al-5 provide lists of samples for surface soil, subsurface soil, groundwater, surface
water, and sediment, respectively. The list for each medium is segregated into separate exposure points,
which are identified with a human health exposure point number (HHEPC #). For each HHEPC #, the
analytical data for each sample included in that exposure point were used to produce statistical data
summaries for the exposure point. The following table identifies the exposure point that corresponds to
each HHEPC # identified on Tables Al-1 through Al-5. The data summaries developed for HHEPC #s
listed in non-italicized print were used to quantitatively evaluate actual exposure points in the risk
characterization; the data summaries developed for HHEPC #s listed in italicized print were used for other
purposes, such as selection of oil and/or hazardous material of potential concern.



HHSSSAMP

TABLE A 1-1
SAMPLES USED IN THE HUMAN HEALTH RISK CHARACTERIZATION

miix̂ Kttsmm
Gl-DRMB
G2-ORMB

G3-DRMB
G4-DRMB
DRMB-(COMP)
AREA 08
CPDA-1
CPDA-2
CPDA-3
CPDA-4
CPDA-5
CPDA-6
CPOA-7
CPDA-8

CPDA-9
AREA8-1
AREA8-2
AREA8-3
AREA8-4 f

A8CW-1
A8CW-2
A8CW-3
A8CW-4
CPDA-9
BS01 7PND
BS018PND

SURFACE SOIL

Ofin Corporation
Wilmington, MA Fa ditty

SS;iK«iB*eB»*S lg&|l«i63n«XJY«38*
1461445 ISS
1481448 iSS

1481447 ISS
1481448 ISS
1481449 ;SS
1000465 !SS
1461480 ISS
1461461 :SS
1481462 ISS
1461483 ISS
1481484 :SS
1461465 ISS
1461468 ISS
1461487 ISS
1461468 ISS
1461469 ISS
1461470 ISS
1461471 ISS
1461472 ISS
1461473 ISS
1461474 |SS
1461475 ISS
1461476 ISS
1461495 :'SS

1461529 ISS
1481530 ISS

GA1-DRMA
GA2-DRMA
GA3-DRMA

1461450 ISS
1461451 iSS
1461452 ISS

GA4-ORMA ; 148 1453 ':SS
DRMAICOMP A)
GB1-DRMA
GB2-DRMA
GB3-DRMA
GB4-DRMA
DRMAICOMP B)

LAKE POLY-1
LAKE POLY-2

1461454 ISS
1461455 ISS
1461456 iS~S
1461457 ISS
1461458 ISS
1461459 ISS

1461442 ISS
1461443 ISS

LAKEPOLY-3 -1 481 444 ISS
LAKEPOLY-2 11461494 iSS

1 m&mix®
15-D.C-96I FALSE
15-D.O-96I FALSE

15-D.C-96I FALSE
15-D.O-96I FALSE
15-D.O-98: FALSE
09-Jul-91IFALSE
16-Dao-96; FALSE
16-D«o-96l FALSE
16-D.O-96I FALSE
16-D.O-96IFALSE
19-0.0-981 FALSE
16-D.O-98I FALSE
18-D.C-98; FALSE
16-D« c-961 FALSE
16-0*0-96-: FALSE
16-D«o-96|FALSE
18-D.O-99I FALSE
16-D.O-98I FALSE
16-O» 0-961 FALSE
16-D.O-96I FALSE
16-D.C-98; FALSE

16-D.O-98: FALSE
16-D.O-98; FALSE

te-D«o-98; FALSE
21 -J«n-97l FALSE
21 -Jan-971 FALSE

15-D«c-98; FALSE
15-0.0-98; FALSE
15-D»o-98l FALSE
15-D*c-98l FALSE
15-D.C-98; FALSE
16-D.C-96I FALSE
15-D.O-98I FALSE
15-O.O-98:' FALSE
IS-D.c-98: FALSE
15-D.C-98; FALSE

15-Dao-96l FALSE
15-Dac-98l FALSE
15-D.O-96I FALSE
15-D«o-98l FALSE

Mafccft̂ is™

FIELD DUPLICATE

FIELD DUPLICATE

^mmmmm ̂ mwmtmm
:DRB
IDRB

iDRB
IDRB
iDRB
IA08
IA08
JA08

An* 8 -hot

Araa 8 -hot
Araa 8 -hot
Araa 8 -hot
Araa 8 -hot
Araa 8 Hot
Araa 8 Hot
Araa 8 Hot

IA08 -Area B Hot
:A08 |Ar*« 8 Hot
IA08

IA08
Araa 8 Hot
Araa 8 Hot

IA08 ! Aral 8 Hot
IA08 lAra* 8 Hot
IA08 Araa 8 Hot
|A08 lAria 8 Hot
IA08 -Area 8 Hot
IA08 lAraa 8 Hot
:A08
IA08

IA08
IA08
IA08

DUPOF 1461468 IA08

Araa 8 Hot
Araa 8 Hot
Araa 8 Hot
Araa 8 Hot
Araa 8 Hot
Araa 8 Hot

IA08 lAraa 8 Hot
IA08 lArca 8 Hot

IDRA Drum Araa A - hot
IDRA JDrum Araa A - hot
IDRA IDrum Araa A - hot
IDRA Drum Araa A - hot
IDRA |Drum Araa A - hot
IDRA IDrum Araa A - hot
IDRA -Drum Araa A - hot
IDRA
IDRA
JDRA

Drum Araa A - hot
Drum Araa A - hot
Drum Araa A • hot

ILP

:LP

Laka poly - hot
Lak* poly • hot

ILP ILakc poly - hot
DUPOF 1461443 ILP Laka poly - hot

1
1

1
1
1
1
1

1
1

1

1

2
2
2
2
2
2
2
2
2
2

o

3
3
3
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HHSSSAMP

TABLE A1-1
SAMPLES USED IN THE HUMAN HEALTH RISK CHARACTERIZATION

SURFACE SOIL

Olin Corporation
1

Wilmington, MA Faofltty

1$!®$$$̂ ^
SWMU28-1
SWMU2S-2
SWMU28-3
SWMU28-4
SWMU26 COMP
AREA 01
AREA 09
A9CW-1

1481489 iSS
1481490 iSS
1461491 :SS
1481492 iSS
1481493 :SS
1000458 iSS
1000488 .-SS
1481477 |SS

A9CW-2 11401478 iSS
A9CW-3 ':U61479 :SS
A9CW-4
A9CW-(COMP)
AREA 1-1
AREA 1-2
AREA 1-3
AREA 1-4
AREA 1-6
AREA 1-8
AREA 1 (COMP) t

BS019WMO
BS020WMO

1481480 iSS
1481481 :SS
1481482 ;SS
1481483 iSS
1481484 :SS
1481485 |SS
1461488 iSS
1481487 iSS
1461488 iSS
1461531 iSS
1461532 ISS

AREA 10
AREA 10

SWMU-27
BS013WDX
BS014WDX

1OOO467 iSS
1000502 :SS

1000468 ISS
1461521 :SS
1461526 ISS

SWMU-30
BS01 SSDX

1000469 iSS
1461527 .SS

SWMU-33
BS018SMD

1000470 iSS
1461528 ISS

AREA 02
AREA 03
AREA 04
AREAO5
AREA 06
AREA 07
SWMU-25

1000459 ISS
1000460 :SS
1000481 iSS
1OOO462 -SS
1000483 :SS
1000464 ISS
1000471 'SS

1 5-O«o-98iFALSE
15-O«o-98l FALSE
15-D*o-96l FALSE
15-0*0-96; FALSE
15-D*o-96| FALSE
08-Jul-9i; FALSE
09-Jul-9i; FALSE

16-D*o-96jFALSE
18-O.O-98; FALSE
ie-D»o-98;FALSE
16-0*0-96: FALSE
18-D.C-96; FALSE
15^O«o-9S;FALSE
15-D.o9ai FALSE
15-D*o-96': FALSE
1 5-0.0-98^ FALSE
1 5-O«o-9ajFALSE
15-D.o-90i FALSE
15-O«o9a^FALSE
21 -Jin-97:. FALSE
21-Jan-97-FALSE

09-Jul-91 -FALSE
09-Jul-91i FALSE

30-Jul-91i FALSE
21-J.n-97;FALSE
21-J»n-97;FALSE

•
30-Jul-91i FALSE
21 -Jan-97: FALSE

:

30-Jul-91: FALSE
21-Jin-97:FALSE

09-Jul-91i FALSE
09-Jul-91.: FALSE
09-Jul-91: FALSE
09- Jul-9V. FALSE
09- Jul-91; FALSE
09-Jul-91':FALSE

b7-M«v-93i FALSE

FiaD DUPLICATE

IS-28 -No bulldling*
;S-28 -No bundling*
iS-26
IS-26
IS-28
;AOI
•A09
JA09
IA09
•A09
iA09
•A09
• A01 ._
:A01

!A01
:A01

:A01

!A01

•:A01
IA09
•A09

!A10
DUPOF 1000467 :A10 t

Ha buiidiing*
No bundling*
No bulldling*
No building*
No building*
No building*
No building*
No building*
No building.
No building*
No building*
No building*
No building*
No building*
No building*
No buildin?*
No building*
No building*
No buildlng*_

Sulfit* landfill
Su'lf.tt landfill

•S-27
iS-27
;s-27

SWMU-27 hot
SWMt>27 hot
SWMU-27 hot

': ':

!S-30 -:SWMU-30 hot
;s-30 SWMU-30 hot

iS-33 ; SWMU-33 hot
:S-33 SWMU-33 hot

!A02
;A03

•A04

With building*
With building*
With building*

;A05 IWlth buildinot
|A06 ;With building*
IA07 iWlth building*
IA06 :• With building*

"™ r̂
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4

E

5

6
6
6

7
7

8
8

9
9
9
9
9
9
9
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HHSSSAMP

TABLE A1-1
SAMPLES USED IN THE HUMAN HEALTH RISK CHARACTERIZATION

SURFACE SOIL

Olin Corporation
Wilmington, MA Facility

I
E::::™;*t̂ #ti(̂  - I OAT£TA)0»a»ii|::«;SJ|̂ ::8iAM(tS::5:Si.-

J
V

V

\s

\J

•J

•J
\

\1
V

/

J

Gl-DRMB
G2-DRMB
G3-DRMB
G4-DRMB
DRMB-ICOMPI
AREA OB
CPDA-1
CPDA-2
CPDA-3
CPDA-4
CPDA-5
CPDA-6
CPDA-7
CPDA-8
CPDA-9
AREA8-1
AREA8-2
AREA8-3
AREA8-4
A8CW-1
A8CW-2
A8CW-3
A8CW-4
CPDA-9
BS017PND
BSOiaPNDu'i)
GA1-DRMA
GA2-DRMA
CA3-DRMA
GA4-DRMA
DRMAICOMP A)
GB1-DRMA
GB2-DRMA
GB3-DRMA
GB4-DRMA
DRMAICOMP Bl
LAKE POLY-1
LAKE POLY-2
LAKEPOLY-3
LAKE POLY-2
SWMU26-1

1461445 -SS
I

1* U*r r* I _
15-Dac-96i FALSE

1461446 iSS i 1 5-Deo-96i FALSE
1461447 iSS
1461448 iSS
1461449 iSS
1000465 iSS
1461460 iSS
1461461 iSS
1481482 iSS
1481463 iSS
1461464 iSS
1461465 JSS
1461466 iSS
1461467 :SS
1461468 iSS
1461469 iSS
1461470 iSS
1461471 ^SS
1461472 iSS
1481473 ;SS
1481474 iSS
1481475 iSS
1461478 iSS
1461495 iSS
1461529 iSS
1461530 iSS
1461450 iSS
1461451 ;SS
1461452 iSS
1461453 iSS
1461454 iSS
1461455 iSS
1461456 ;SS
1481457 iSS
1461458 iSS
1461459 ;SS
1461442 iSS
1461443 iSS
1461444 iSS
1461494 iSS
1481489 iSS

15-DBo96i FALSE
15-090-96; FALSE
15-D90-98i FALSE
09-Jul-91i FALSE

18-Dae-96i FALSE
18-Dac-96i FALSE
16-D9C-98I FALSE
16-D90-98i FALSE
16-Dao-96i FALSE
18-Dao-96i FALSE
16-Dac-96i FALSE
18-D.C-96! FALSE
16-Dao-98i FALSE
16-Dac-96i FALSE
IB-Doo-96; FALSE
16-Dao-96i FALSE
16-Dao-96i FALSE
16-D.C-96; FALSE
16-Dae-9Si FALSE
18-Dao-96i FALSE
16-Dac-96i FALSE
16-D.C-98: FALSE
21-Jan-97:FALSE
21-Jan-97iFALSE
15-Dac-96i FALSE
15-Dao-96i FALSE
15-Dee-96i FALSE
15-D«o-98: FALSE
15-Dac-96i FALSE
15-Dao-96i FALSE
15-Dee-96i FALSE
15-Dao-96i FALSE
15-DBC-96: FALSE
15-Dec-96: FALSE
15-D»o-96i FALSE
15-D90-98! FALSE
15-Dac-96i FALSE
15-D9C-96: FALSE
15-D9C-96J FALSE

FIELD DUPLICATE

FIELD DUPLICATE

iDRB |Araa8-hot : 10
iDRB iAraa 8 -hot ; 10
iDRB ; Araa 8 -hot '• 10
iDRB iAraa 8 -hot i 10
iDRB iAraa 8 -hot : 10
iAOS lAraaBHot '• 10
;A08 iAraa 8 Hot ; 10
iA08 iAraa 8 Hot 10
iA08 iAraa 8 Hot 10
:-A08 iAraa 8 Hot 10
iAOS iAraa 8 Hot 10
:A08 iAraa 8 Hot 10
iAOS iAraa 8 Hot 10
iAOS iAraa 8 Hot 10
;A08 iAraa 8 Hot 10
iAOS iAraa 8 Hot 10
iAOS iAraa 8 Hot 10
iAOB iAraa 8 Hot 10
iAOS i AraaSHot 16
•A08 iAraa 8 Hot 10
iAOS iAraa 8 Hot 10
iAOS iAraa 8 Hot 10
:A08 iAraa 8 Hot 10

DUPOF 1461468 iAOS iAraa 8 Hot 10
iAOS ; Araa 8 Hot i 10
iAOS iAraa 8 Hot : 'O^ 16
iDRA -Drum Araa A - hot i 10
iDRA iDrum Araa A - hot i 10
iDRA iDrum Araa A - hot ; 16
iDRA iDrum Araa A - hot : 10
iDRA ibrum Araa A - hot ! 10
iDRA -Drum Araa A - hot 10
iDRA iDrum Araa A - hot 10
JDRA iDrum Araa A - hot 10
iDRA iDrum Araa A - hot 10
iDRA iDrum Araa A - hot 10
ILP iLaka poly -hot 10
iLP iLaka poly -hot 16
;LP iLaka poly - hot 16

DUPOF 1461443 iLP iLaka poly - hot 10
iS-26 iNo buildiino» 10
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HHSSSAMP

TABLE A 1-1
SAMPLES USED IN THE HUMAN HEALTH RISK CHARACTERIZATION

SWMU26-2
SWMU28-3
SWMU26-4
SWMU26 COMP
AREA 01
AREA 09
A9CW-1
A9CW-2
A9CW-3
A9CW-4

SURFACE SOIL

1
Olin Corporation

Wilmington, MA Fa dirty

1461490 ISS I 15-0*0-96! FALSE
1461491 ISS
1461492 iSS
1461493 ISS
1000458 ISS
1000466 ISS
1461477 ISS
1461478 JSS
1461479 ISS
1461480 ISS

A9CW-ICOMPI !1461481 !SS
AREA 1-1 11461482 !SS
AREA 1-2
AREA 1-3
AREA 1 -4 I
AREA 1-5 !
AREA 1-6 I
AREA1ICOMPI 1
BS019WMD i
BS020WMD 1
AREA 10 I
AREA 1 0 I
SWMU-27 ;
BS01 3WDX !
BS014WDX I
SWMU-30 '";
BS01 5SDX !
SWMU-33 1
BS016SMO i
AREA 02 I
AREA 03 1
AREA 04 |
AREA 05 !
AREA 06 I
AREA 07 i
SWMU-25 1

1461483 ISS
1461484 ISS
1461485 ISS
1461486 :SS
1461487 ISS
1461488 ISS
1461531 !SS
1461532 ISS
1000467 ;SS
1000502 ISS
1000468 ISS
1461521 !SS
1461526 ISS
1000469 ISS
1461527 iSS
1000470 ISS
1461528 ISS
10004S9 iSS
1000460 ISS
1000461 fSS
100O462 !SS
1000463 ISS
1000464 :SS
1000471 ISS

15-0*0-96! FALSE
15-0*0-96! FALSE
15-D*o-96: FALSE
08-Jul-91| FALSE
09-Jul-91- FALSE
16-0.0-961 FALSE
16-0*0-96! FALSE
16-D*o-96! FALSE
16-0*0-96! FALSE
16-0*0-96! FALSE
15-0*0-96! FALSE
15-0*0-96: FALSE
15-0.0-961 FALSE
15-0*0-96= FALSE
15-0*0-96! FALSE
15-0*0-96! FALSE
15-O*o-96! FALSE
21-J*n-97!FALSE
21-J*n-97!FALSE
09-Jul-91j FALSE
09-Jul-91! FALSE
30-Jul-91; FALSE
21-Jan-97jFALSE
21 -J.rv97l FALSE
30-Jul-91: FALSE
21 -J«n-97! FALSE
30-Jul-9i; FALSE
21-J*n-97JFALSE
09-Jul-91 = FALSE
09-Jul-9 11 FALSE
09-Jul-9l! FALSE
09-Jul-91! FALSE
09-Jul-91! FALSE
09- Jul-91i FALSE

07-May-93l FALSE

FIELD DUPLICATE

&§ia3S9!Sl*QNMil̂  ffi&386S!i&8liiS§8
IS-28
js^ie

l&i&MiisS ĝls&l
No bundling*
No bundling*

:'S-26 :'No bundling*
IS-28 : No bundling*
JA01
IA09

No building*
No building*

IA09 INo building*
:A09 !NO building*
!A09 : No building*
IA09 I No building*
:Au9 INo buiiding*
•A01 :No building*
IA01 JNo building*
!A01 INo building*
IA01

!A01
No building*
No building*

IA01 INo building*
IA01 INo building*
!A09 No building*
IA09 INo building*
JA10

DUPOF 1000467 !A10
IS-27
JS-27

Sulfat. landfill
Sulfat. landfill
SWMU-27 hot
SWMU-27 hot

\S-27 ! SWMU-27 hot
;S^30 i SWMU-30 hot
IS-30
IS-33

SWMU-30 hot
SWMU-33 hot

!S-33 ! SWMU-33 hot
!A02
IA03
:A04

With building*
With building*
With building*

IA05 ; with building*
IA06

!A07

I IA06

With building*
With building*
With buildings

HHifiSSkssis
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
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hhsbsamp

TABLE A 1-2
SAMPLES USED IN THE HUMAN HEALTH RISK CHARACTERIZATION

SUBSURFACE SOIL

Olin Corporation
Wilmington, MA Facility

mmw®tm
BH12
BH14
BH16
BH17
BH36

BH37
BH36

LPB-K4-6)

LPB-K6-8)

LPB-217-8)

LPB-218-9)

TP-21-SN7

OW-249-D

TP-21-SN8

TP-6-SN2
TP-8-SN3

TP-8-SN4

TP-8-SIW
OW-249-A

OW-249-B

OW-249-C

SHOT

BH02

BH03

BH04

BH05

BH06

BH07
BH08

BH09

BH10

!:;;;is:6AIW*£tJ«fcliIsJI

1000530

1000532

1000534

1000535

1000554

1000555

1000556

1460211
1460212

1460213

1460214

1 000488

1460164

1000491

1 000484

1 000485

1000486

1000487

1460161

1460162

1460163

1000518

1000519

1000520

1000521

1000522

1000523

1000524

1000525

1000526

1000527

iliiiSjtSiXTSî ii
s
s
s
s
s
s
s
s
s
s
s

w
w
s

w
w
w
w
w
w
w

s
s
s
s
s
s
s
s
s
s

®i®*iti&8if:
10-Jun-91

10-Jun-91

10-Jun-91

10-Jun-91

06-Feb-92

06-Fab-92

06-Feb-92

1 8-Jan-95

18-Jan-95
1 8-Jan-95

1 8-Jan-95

8-Oct-91

11-Nov-92

08-0ct-91

2-Oct-91

3-Oct-91

3-Oct-91

3-Oct-91
11-Nov-92

H-Nov-92

11-Nov-92

05-Jun-91

05-Jun-91

05-Jun-91

05-Jun-91

06-Jun-91

06-Jun-91

06-Jun-91
07-Jun-91

07-Jun-91

07-Jun-91

î si»iliii«î ^
FALSE

FALSE

FALSE

FALSE

FALSE

FALSE

FALSE

FALSE

FALSE

FALSE

FALSE

FALSE

FALSE

FALSE

FALSE

FALSE

FALSE

FALSE
FALSE

FALSE

FALSE

FALSE

FALSE

FALSE

FALSE

FALSE

FALSE

FALSE

FALSE

FALSE

FALSE

m®®*to&mi
4-6FT

4-6FT

4-6FT

8-1 OFT

4-6FT

4-6FT

3-5 FT

SAMPLE #8

6-8FT

6-8FT

6-8FT

6-8FT

6-8FT

4-6FT

4-6FT

4-6FT

4-6FT

4-6FT

itagg^m£Mi
LP

LP

LP

LP

LP

LP

LP

LP

LP

LP

LP

DRMB
DRMB

DRMB

DRMA

DRMA

DRMA

DRMA

DRMA

DRMA

DRMA

LAGOONS

LAGOONS

LAGOONS

LAGOONS

LAGOONS

LAGOONS

LAGOONS

LAGOONS

LAGOONS

LAGOONS

$HSE3EaMg
11
11
11
11
11
11
11
11
11
11
11

12
12
12

13
13
13
its
13
13
13

14
14
14
14
14
14
14
14
14
14
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hhsbsamp

TABLE A 1-2
SAMPLES USED IN THE HUMAN HEALTH RISK CHARACTERIZATION

SUBSURFACE SOIL

Olin Corporation
Wilmington, MA Facility

mmmmatm

BH26
BH28
BH28
BH30
BH34

TP-1-SN1

TP-19-SN6
BM25
BH11
BH11
BH13
BH15
BH18
BH19
BH20
BH21
BH22
BH23
BH27
BH29
BH31
BH32
BH32
BH33
BH35
BH39
BH40
BH24

BH12
BH14

mmmmMtt̂ m

1 000542
1 000544
1000545
1000547
1000552

1000489

1 000490
1 000505
1000528
1000529
1000531
1000533
1000536
1000537
1000538
1000539
1 000540
1 000541
1000543
1 000546
1000548
1 000549
1000550
1000551
1000553
1000557
1000558
1000561

1000530
1000532

mMxmrntwm

s
s
s
s
s

s

s
s
s
s
s
s
s
s
s
s
s
s
s
s
s
s
s
s
s
s
s
s

s
s

11-Jun-91
11-Jun-91
11-Jun-91
11-Jun-91
11-Jun-91

02-0ct-91

07-0ct-91
10-Jun-91
07-Jun-91
07-Jun-91
10-Jun-91
10-Jur>-91
10-Jun-91
11-Jim-91
10-Jun-91
10-Jun-91
10-Jun-91
10-Jun-91
11-Jun-91
11-Jun-91
11-Jurv91
11-Jun-91
11-Jun-91
11-Jun-91
11-Jun-91
06-Feb-92
06-Feb-92
10-Jun-91

10-Jun-91
10-Jun-91

FALSE
FALSE
FALSE
FALSE
FALSE

FALSE

FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE

FALSE
FALSE

iiilfiSSSfiilSHSCfW m-̂ ĵimmm î$$ ;̂m®mttzmm
7-9FT
4-6FT
4-6FT
8-1 OFT
6-8FT

SAMPLE #1

SAMPLE *6
4-6FT
4-6FT
10-12FT
8-1 OFT
8-1 OFT
4-6FT
5-7FT
10-12FT
8-1 OFT
8-1 OFT
4-6FT
4-6FT
4-6FT
3-5FT
4-6FT
4-6FT
6-8FT
6-8FT
4-6FT
4-6FT
4-6FT

4-6FT
4-6FT

PLANTS
PLANTS
PLANTS
PLANTS
PLANTS

SL

NOT HOT
NOT HOT
NOT HOT
NOT HOT
NOT HOT
NOT HOT
NOT HOT
NOT HOT
NOT HOT
NOT HOT
NOT HOT
NOT HOT
NOT HOT
NOT HOT
NOT HOT
NOT HOT
NOT HOT
NOT HOT
NOT HOT
NOT HOT
NOT HOT
NOT HOT

LP
LP

15
15
15
15
15

16

17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17

18
18
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hhsbsamp

TABLE A 1-2
SAMPLES USED IN THE HUMAN HEALTH RISK CHARACTERIZATION

SUBSURFACE SOIL

Olin Corporation
Wilmington, MA Facility

mmSffiioim
BH16
BH17
BH36
BH37
BH38
LPB- 1(4-6)
LPB-K6-8)
LPB-2(7-8)
LPB-218-9)
OW-249-A
TP-21-SN8
TP-6-SN2
TP-8-SN3
TP-8-SN4
TP-8-SN5
OW-249-D
OW-249-B
OW-249-C
BH01
BH02 MM
BH03
BH04
BH05
BH06
BH07
BH08
BH09
BH10
BH26
BH28
BH28
BH30
BH34
TP-1-SN1

mmmimmmm
1000534

1000535

1000554

1000555

1000556

1460211

1460212

1460213

1460214
1460164

1000491
1000484
1 000485

1000486

1000487

1460161

1460162

1460163

1000518

1000519

1000520

1000521

1000522

1000523

1000524

1000525

1000526

1000527

1000542

1000544

1 000545
1000547

1000552

1000489

;ii;«B!i3CISSar«!ftÊ *;
s
s
s
s
s
s
s
s
s
w
s
w
w
w
w
w
w
w
s
s
s
s
s
s
s
s
s
s
s
s
s
s
s
s

mtmmusM
10-Jun-91
10-Jun-91
06-Feb-92
06-Feb-92
06-Feb-92
1 8-Jan-95
1 8-Jan-95
18-Jan-95
1 8-Jan-95
11-Nov-92
08-Oct-91
2-Oct-91
3-Oct-91
3-Oct-91
3-Oct-91

11-Nov-92
11-Nov-92
11-Nov-92
05-Jun-91
05-Jun-91
05-Jun-91
05-Jun-91
06-Jun-91
06-Jun-91
06-Jun-91
07-Jun-91
07-Jun-91
07-Jun-91
11-Jun-91
11-Jun-91
11-Jun-91
11-Jun-91
11-Jun-91
02-Oct-91

^̂ s»aS;;fttai!i*Jt̂ ^̂
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE

mffiON&iM
4-6FT
8-1 OFT
4-6FT
4-6FT
3-5FT

SAMPLE *8

6-8FT
6-8FT
6-8FT
6-8FT
6-8FT
4-6FT
4-6FT
4-6FT
4-6FT
4-6FT
7-9FT
4-6FT
4-6FT
8-1 OFT
6-8FT
SAMPLE #1

m 8̂fMM*$i&miii
IP
IP
LP
LP

LP

LP

LP

LP

LP
DRMB
DRMB
DRMA
DRMA
DRMA
DRMA
DRMA
DRMA
DRMA
LAGOONS
LAGOONS
LAGOONS
LAGOONS
LAGOONS
LAGOONS
LAGOONS
LAGOONS
LAGOONS
LAGOONS
PLANTS
PLANTS
PLANTS
PLANTS
PLANTS
SL

;Hf!fEEe*4^
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18

*818
18
18
18
18
18
18
18
18
18
18
18
18
18
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hhsbsamp

TABLE A 1-2

SAMPLES USED IN THE HUMAN HEALTH RISK CHARACTERIZATION

SUBSURFACE SOIL

Olin Corporation

Wilmington, MA Facility

mmmtmtm
TP-19-SN6
BH25
BH11
BH11
BH13
BH15
BH18
BH19
BH20
BH21
BH22
BH23
BH27
BH29
BH31
BH32
BH32
BH33
BH35
BH39
BH40
BH24

mimdtmmtmmm
1000490
1 000505
1000528
1000529
1000531
1000533
1000536
1000537
1000538
1000539
1000540
1000541
1000543
1 000546
1 000548
1 000549
1000550
1000551
1000553
1000557
1000558
1000561

S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S

M8m$$i&i,
07-0ct-91
10-Jun-91
07-Jun-91
07-Jun-91
IO-Jun-91
10-Jun-91
IO-Jun-91
11-Jur>-91
IO-Jun-91
IO-Jun-91
IO-Jun-91
IO-Jun-91
11-Jun-91
ll-Jun-91
11-Jun-91
11-Jun-91
ll-Jun-91
11-Jun-91
ll-Jun-91
06-Feb-92
Oe-Feb-92
IO-Jun-91

^̂ ĵ iiKISiiiRili!!
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE

mmmm
SAMPLE * 6
4-6FT
4-6FT
10-12FT
8-1 OFT
8-1 OFT
4-6FT
5-7FT
10-12FT
8-1 OFT
8-1 OFT
4-6FT
4-6FT
4-6FT
3-5FT
4-6FT
4-6FT
6-8FT
6-8FT
4-6FT
4-6FT
4-6FT

^̂ BliJIKlliiMWŜ ^
NOT HOT
NOT HOT
NOT HOT
NOT HOT
NOT HOT
NOT HOT
NOT HOT
NOT HOT
NOT HOT
NOT HOT
NOT HOT
NOT HOT
NOT HOT
NOT HOT
NOT HOT
NOT HOT
NOT HOT
NOT HOT
NOT HOT
NOT HOT
NOT HOT
NOT HOT

HHEfŜ iilSS

^8
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
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TABLE A 1-3
SAMPLES USED IN THE HUMAN HEALTH RISK CHARACTERIZATION

GROUNDWATER

Olin Corporation
Wilmington, MA Facility

tts|fl|plj|!il|IGf!!̂ ŝ|f||iiiJ

AD Non-Zone 2 Sample*

100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100

§J§|pil3̂ J!t;Ct!(SNS§liJll

GT-04-D
GT-O4-S
GT-05
GT-06-D
GT-O6-S
GT-07
GT-09-D
GT-09-S
GW-03-D

GW-03-D
GW-03-S

GW-03-S
GW-04

GW-04
GW-04-D

GW-04-D
GW-05
GW-06-D
GW-06-S
GW-07
GW-08

GW-08
GW-10-D

GW-10-D
GW-10-S
GW-10-S
GW-10-S
GW-10-S
GW-1 1
GW-11
GW-11

GW-17-D
GW-17-D
GW-17-D
GW-17-S
GW-17-S
GW-17-S
GW-18-D

GW-18-D
GW-19-D
GW-19-S
GW-19-S

GW-20
GW-21-D

GW-21-D
GW-21-S

GW-21-S
GW-22-D

HiPjHg&iiigiiiK̂

1000914
1000915

1000916
1000917
1000918

1000919
10O0920
1000921
10O0001

1000218
10O0002

1000219
1000003

1000220
1000004

1000221
1000875
1000202
100O203
1461377
1460457

1460469
1 000005

1 000234
1 000006

1000261
1461261
1461568
1 000007
1000235
1461569
1000009
1 000204

1461014
1000010
1 000205
1461013
1000011

1 000236
1000237
1000938
1461570

1000939
1000012
1000228
1000013

1000229
1000942

Dĵ t̂Aî ^^^^^^^^^^^^

01-May-90
01-May-90
01-May-90
01-May-90
01-May-90
01-May-90
01-May-90
01-May-90
01-Aug-91
05-Nov-92
01-Auo-91
05-Nov-92
01-Aug-91
05-Nov-92
01-Aug-91
05-Nov-92
01-May-90
03-Nov-92
03-Nov-92
18-Dec-96
19-Jul-95
19-Jul-95
01-Aug-91
09-Nov-92
01-Aug-91
12-Nov-92
17-Oct-96
24-Jan-97
01-Aug-91
09-Nov-92
24-Jan-97
01-Aug-91
03-Nov-92
01-May-96
01-Aug-91
03-Nov-92
OI-May-96
01-Aug-91
09-Nov-92
09-Nov-92
01-May-90
24-Jan-97
01-May-90
01-Aug-91
06-Nov-92
01-Aug-91
06-N£v-92
16-F<sb-90
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GWSAMP.XLS

TABLE A 1-3
SAMPLES USED IN THE HUMAN HEALTH RISK CHARACTERIZATION

GROUNDWATER

Olin Corporation
Wilmington, MA Facility

^̂ ^̂ |||BiHHBĵ )̂ ^̂ ^̂

100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100

«:̂ «E«W*«J

GW-22-D
GW-22-D
GW-22-S
GW-22-S
GW-22-S
GW-24
GW-24
GW-25
GW-25
GW-25
GW-25
GW-26
GW-26
GW-26
GW-27-D
GW-27-D
GW-27-D
GW-27-S
GW-27-S
GW-28-D
GW-28-D
GW-28-S
GW-28-S
GW-28-S
GW-28-S
GW-29-D
GW-29-D
GW-29-S
GW-29-S
GW-30-DR
GW-30-DR
GW-33-D
GW-33-D
GW-33-S
GW-33-S
GW-34-D
GW-34-D
GW-34-D
GW-34-S
GW-34-S
GW-34-S
GW-35-D
GW-35-D
GW-35-D
GW-35-D
GW-35-S
GW-35-S
GW-35-S
GW-35-S
GW-36

mmmwwmMmmm

10O0222

1461022
1000223
1000944

1461020
10OO014
1461571
100O015
1000275

1461262
1461572
1000016
1000270
1461573
1000238
1460255

1461016
1O00239
1461015
1OO0017

1000230
1000018
1000231

1461263
1461304
1000019

1000232
1 000020

1000233
1000958
1 000240

1000206
1 000964

1 000207
10O0966
1000224
1 000968

1461019
1000225
1 000847

1461018
1 000849
1000226
1 000245

1461023
1000227
1000851
1461017
1461574
1000052

}̂ f̂ l5tliPttlliî ^̂ l̂illiil

05-Nov-92
02-May-96
05-Nov-92
1 6-F«b-90
02-May-96
01-Aug-91
24-Jan-97
01-Aug-91
16-Nov-92
17-Oct-96
1 3-Oct-95
01-Aug-91
13-Nov-92
24-Jan-97
09-Nov-92
1 3-Jan-95
01-May-96
09-Nov-92
01-May-96
01-Aug-91
06-Nov-92
01-Aug-91
06-Nov-92
17-Oct-96
1 7-Oct-96
01-Aug-91
06-Nov-92
01-Aug-91
06-Nov-92
1 6-Feb-90
09-Nov-92
03-Nov-92
16-Fob-90
03-Nov-92
16-F8b-90
05-Nov-92
16-Feb-90
02-May-96
05-Nov-92
16-Feb-90
02-May-96
16-Feb-90
05-Nov-92
10-Nov-92
O2-May-96
05-Nov-92
1 6-Feb-90
01-May-96
24-Jan-97
10-Dec-91
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TABLE A 1-3
SAMPLES USED IN THE HUMAN HEALTH RISK CHARACTERIZATION

GROUNDWATER

Olin Corporation
Wilmington, MA Facility

l«?il«ife«3«î ^̂

100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100

«tslSQ£fc*ISN!!!8

GW-36
GW-36
GW-36
GW-37
GW-37

GW-37
GW-38

GW-38
GW-39
GW-39
GW-39
GW-40-D

GW-40-D
GW-40-D
GW-40-S

GW-40-S
GW-40-S

GW-42-D
GW-42-D
GW-42-D
GW-42-S
GW-42-S
GW-42-S
GW-42-S

GW-43-D
GW-43-D
GW-43-S
GW-43-S

GW-43-S
GW-43-S

GW-45-D
GW-45-D
GW-45-S
GW-45-S

GW-45-S
GW-45-S
GW-50-D
GW-50-D
GW-50-D

GW-50-S
GW-50-S

GW-50-S
GW-51-D

GW-51-D
GW-51-S
GW-51-S
GW-54-D

GW-54-D
GW-54-D
GW-54-S

1000276

1461024
1461314
1000022
10O0277

1461025
1 000023

1000241
100O024
1000253
1461575
1000254

1460621
1460637
1000255

1460620
1460636
1000256
1460193

1460611
1000257
1460664
1461265
1461576
1000258
1460616
1000259
1460613

1461264
1461577
1000262

1460609
1000263
1460608

1461271
1461308
1000216
1460194
1460619

1000217
1460654

1460671
1000036

1000208
1 000037
1000209
1 000042

1000214
1000372
1 000043

Sî |̂J;iil3K̂ ;̂ §|sli|ŝ S5̂ |ss«i:ilî Ss

16-Nov-92
02-May-96
1 3-Jan-95
01-Aug-91
1 6-Nov-92
02-May-96
01-Aug-91
09-Nov-92
01-Aug-91
11-Nov-92
1 3-Oct-95
11-Nov-92
17-Oct-95
17-Oct-95
11-Nov-92
17-Oct-95
17-Oct-95
11-Nov-92
11-Jan-95
17-Oct-95
11-Nov-92
1 8-Oct-95
1 6-Oct-96
24-Jan-97
11-Nov-92
1 7-Oct-95
11-Nov-92
1 7-Oct-95
16-Oct-96
24-Jan-97
12-Nov-92
17-Oct-95
12-Nov-92
17-Oct-95
17-Oct-96
17-Oct-96
04-Nov-92
1 2-Jan-95
17-Oct-95
04-Nov-92
18-Oct-95
18-Oct-95
01-Aug-91
03-Nov-92
01-Aug-91
03-Nov-92
01-Aug-91
03-Nov-92
01-Aug-91
01-Aug-91
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TABLE A 1-3
SAMPLES USED IN THE HUMAN HEALTH RISK CHARACTERIZATION

GROUNDWATER

Olin Corporation
Wilmington, MA Facility

?lŝ §lsŝ iliffi9ERCIf̂ isiJ8l3sw-

100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100

»moei&«sM^
GW-54-S

GW-55-D
GW-55-D
GW-55-S
GW-55-S
GW-55-S
GW-55-S
GW-56-D

GW-56-D
GW-56-S
GW-56-S
GW-56-S

GW-68-BR
GW-68-BR

GW-68-D
GW-69-D
GW-69-S

GW-69-S
GW-75-S

GW-75-S
GW-76-S

GW-76-S
GW-76-S
GW-77-S
GW-77-S
GW-77-S

GW-78-S
GW-78-S
GW-78-S
GW-79-S
GW-79-S
GW-79-S
MP-1#01
MP-UK01
MP-1002
MP-1#02
MP-1003
MP-1#03
MP-UP04
MP-1#04
MP-U05
MP-UK05
MP-2JC01
MP-2#01
MP-2JC02
MP-2#02
MP-2#03
MP-2003
MP-2#04
MP-2#04

M^SSfgS&fiiiî S

1000215
1000056
1000198
1 000045
1000199
1460753
1461234
1000046
1000200
1000201
1460413
1460458
1 000324
1460253
1 000260
1000282
1000283
1461273
1000396
1 000397
1460667
1461391
1461392
1460663
1461393
1461394
1460669
1461395
1461396
1460670
1461397
1461398
1460894
1460948
1460895
1460949
1460896
1460950
1460893
1460947
1460898
1460952
1460862
1460916
1460861
1460915
1460860
1460914
1460859
1460913

03-Nov-92
IO-Dec-91
02-Nov-92
01-Aug-91
02-Nov-92
01-May-96
23-Oct-96
01-Aug-91
02-Nov-92
02-Nov-92
04-May-95
1 9-Jul-95
17-Dec-92
1 3-Jan-95
11-Nov-92
16-Nov-92
16-Nov-92
16-Oct-96
07-May-93
07-May-93
18-Oct-95
17-Dec-96
17-Dec-96
18-Oct-95
17-D8C-96
17-Dec-96
18-Oct-95
17-Dec-96
17-Dec-96
18-Oct-95
17-Dec-96
17-Dec-96
23-May-96
23-May-96
23-May-96
23-May-96
23-May-96
23-May-96
23-May-96
23-May-96
23-May-96
23-May-96
20-May-96
20-May-96
2O-May-96
2O-May-96
20-May-96
20-May-96
2O-May-96
20-May-96
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TABLE A 1-3
SAMPLES USED IN THE HUMAN HEALTH RISK CHARACTERIZATION

GROUNDWATER

Olin Corporation
Wilmington, MA Facility

^^^^^^mS^P^^^^^T*J'?SI*''ir^^^
100
100
100
100
100
100
100

SL-02
SL-03
SL-05
SL-05
SL-06
SL-06
SL-06

w î̂ Mî eiitiî iii

1461372
1461373

1000057
1461374

1000243
1002263
1461375

l$l@§^^£^^^^^^^^^^^^ î

17-Dec-96
1 7-Dec-96
IO-Dec-91
17-Dec-96
09-Nov-92
21-Nov-90
1 7-Dec-96

Plant B Sample* (interceptor wed* and associated monitoring well* with organic*)

102
102
102
102
102
102
102
102
102
102
102
102
102
102
102
102
102
102
102

All Zone 2 Sample*
103
103
103
103
103
103
103
103
103
103
103
103
103
103
103
103
103
103
103

GW-16
GW-52-D
GW-52-D
GW-52-S
GW-52-S
GW-53-D
GW-53-D
IW-O4
IW-11
IW-11
IW-11
IW-11
IW-12
IW-12
IW-12
IW-12
IW-13
IW-13
IW-13

BUTTERS ROW 1
BUTTERS ROW 1
BUTTERS ROW 1
BRTP'
CHESTNUT ST 1
CHESTNUT ST 1
CHESTNUT ST 1
CHESTNUT ST 1
GW-01
GW-13
GW-14
GW-15
GW-31-D
GW-31-D
GW-31-S
GW-32-D
GW-32-S
GW-44-D

1000933
100O038
1000210
1000039
1000211
1000040

1000212
1000250
1000167
1461381

1461580
1461581
1461382
1461387

1461582
1461583
1461383

1461584
1461585

1460001
1461098
1461539
970923A-01
1460004
146O974
1461095
1461541

1000922
1000930
1000931
1000932
1 000048

1000194
1000195
1000196
1000284
1000246

01-May-90
03-Nov-92
03-Nov-92
01-Aug-91
03-Nov-92
01-Aug-91
03-Nov-92
10-Nov-92
12-Aug-92
18-Dec-96
24-Jan-97
24-Jan-97
18-Dec-96
18-Dec-96
24-Jan-97
24-Jan-97
18-Dec-96
24-Jan-97
24-Jan-97

1O-Sop-92
31-Jul-96
23-Jan-97
24-Apr-97
03-Sep-92
19-Jun-96
31-Jul-96
23-Jan-97
01-May-90
01-May-90
01-May-90
01-May-90
06-Dec-91
02-Nov-92
02-Nov-92
02-Nov-92
17-Nov-92
IO-Nov-92
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TABLE A 1-3
SAMPLES USED IN THE HUMAN HEALTH RISK CHARACTERIZATION

GROUNDWATER

Olin Corporation
Wilmington, MA Facility

i
^̂ ^̂ ^HH|IE^wtl̂ ^̂ ^̂ ^̂ ^P@l9̂ iî tO|t̂ H^

T
103
103
103
103
103
103
103
103
103
1O3
103
103
103
103
103
103
103
103
103
103
103
103
103
103
103
103
103
103
103
103
103
103
103
103
103
103
103

103

103

103
103
103
103
103
103
103
103
103
103
103

GW-44-D
GW-44-S
GW-44-S

GW-44-S
GW-44-S
GW-53-S

GW-53-S
GW-58-D
GW-58-D
GW-58-D
GW-58-S
GW-58-S

GW-58-S
GW-59-D
GW-59-D
GW-59-S

GW-59-S
GW-62-BR
GW-62-BR
GW-62-BRD
GW-62-D

GW-62-D
GW-62-D
GW-62-D
GW-62-M

GW-62-M
GW-62-M
GW-62-S

GW-62-S
GW-62-S
GW-64-D

GW-64-D
GW-64-D
GW-64-D
GW-64-D
GW-64-S

GW-64-S

GW-64-S

GW-70-D

GW-70-S
GW-83-D
GW-83-D
GW-83-M
GW-83-M

GW-83-S
GW-83 S

GW-84-D
GW-84-D

GW-84-M
GW-84-M

1460607
1000247
1460606

1461270
1461307
1000041

1000213
1000264
1460196
1460556
1000265
1460557

1460558
10OO066
1 000248
1 OOO067

1 000249
1000300
1460560
1460995
10OO279

1461111
1461112
1461545
1000280

1461110
1461544
1000281

1461109
1461543
1000295

1461102
1461105
1461549
1461552
1000296

1461101

1461548

1000268

1000269
1461557
1461295
1461296
1461556

1461297
1461555

1461416
1461559

1461415
1461565

J5̂ W îTAKlK;Sp̂ iil̂ sMllllPIIII

17-Oct-95
1O-Nov-92
17-Oct-95
17-Oct-96
1 7-Oct-96
01-Aug-91
03-Nov-92
1 2-Nov-92
1 2-Jan-95
1 6-Oct-95
1 2-Nov-92
1 6-Oct-95
1 6-Oct-95
08-F«b-92
10-Nov-92
08-Feb-92
10-Nov-92
19-Nov-92
16-Oct-95
07-Jan-93
1 6-Nov-92
01-Aug-96
01-Aug-96
23-Jan-97
16-Nov-92
01-Aug-96
23-Jan-97
16-Nov-92
01-Aug-96
23-Jan-97
1 8-Nov-92
31-Jul-96
31-Jul-96
23-Jan-97
23-Jan-97
18-Nov-92
31-Jul-96

23-Jan-97

1 2-Nov-92

12-Nov-92
2O-Jan-97
26-Oct-96
26-Oct-96
20-Jan-97
26-Oct-96
19-Jan-97
20-Dec-96
20-Jan-97
20-Dec-96
22-Jan-97
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TABLE A 1-3
SAMPLES USED IN THE HUMAN HEALTH RISK CHARACTERIZATION

GROUNDWATER

Olin Corporation
Wilmington, MA Facility

sspMiliHi»iC îlsssi«s

103

103

103

103

103

103

103

103

103

103
103

103

103

103

103
103

103

103

103

103

103

103

103

103

103

103

103

GW-84-S
GW-84-S

GW-85-D
GW-85-D

GW-85-M
GW-85-M

GW-85-M

GW-86-D
GW-86-D

GW-86-M
GW-86-M

GW-86-S
GW-86-S

GW-87-D

GW-87-D
MP-3#01

MP-3001

MP-3#02

MP-3#02

MP-3#03

MP-3003

MP-3004

MP-3#04

MP-3#05

MP-3#05

MP-3#06

MP-3#06

Non-Zone 2 Shallow Hot Spot Samples

101

101

101

101

101

101

101

101

101

101

101

101

101

101

101

101

GT-04-S

GT-06-S

GT-09-S

GW-10-S

GW-10-S

GW-10-S

GW-10-S

GW-19-S

GW-19-S

GW-22-S

GW-22-S

GW-22-S

GW-27-S

GW-27-S

GW-28-S

GW-28-S

nW$NH^B9PWW

1461414
1461558

1461350
1461566

1461348
1461349

1461567

1461409
1461563

1461407
1461562

1461405
1461561

1461410

1461411
1460884

1460938
1460883

1460937

1460882

1460936

1460881

1460935

1460880

1 460934
1460879

1460933

1000915

1000918

1000921

1 000006

1000261

1461261

1461568

1000938

1461570

1000223

10O0944

1461020

1000239

1461015

100O018

1000231

20-Dec-96

20-Jan-97
19-Nov-96

21-Jan-97

19-Nov-96

19-Nov-96

21-Jan-97

19-Dec-96

22-Jan-97

19-Dec-96
22-Jarv97

19-Dec-96
22-Jan-97

19-Doc-96

19-Dec-96
22-May-96

22-May-96
22-May-96

22-May-96

22-May-96

22-May-96

22-May-96
22-May-96
21-May-96

21-May-96
21-May-96

21-May-96

01 -May- 90

01-May-90

01-May-90

01-Aug-91

12-Nov-92

17-Oct-96

24-Jan-97

01-May-90

24-Jan-97

05-Nov-92

16-Feb-90

02-May-96

09-Nov-92

OI-May-96

01-Aug-91

06-Nov-92
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TABLE A 1-3
SAMPLES USED IN THE HUMAN HEALTH RISK CHARACTERIZATION

GROUNDWATER

Olin Corporation
Wilmington, MA Facility

mmmmmmmmmm

101

101

101

101

101

101

101

101

101

101

101

101

101

101

101

101

101

101

101

101

101

101

101

101

101

101

101

101

101

101

101

GW-28-S

GW-28-S

GW-29-S

GW-29-S

GW-33-S

GW-33-S

GW-34-S

GW-34-S

GW-34-9

GW-35-S

GW-35-S

GW-35-S

GW-35-S

GW-43-S

GW-43-S

GW-43-S

GW-43-S

GW-50-S

GW-50-S

GW-50-S

GW-54-S

GW-54-S

GW-76-S

GW-76-S

GW-76-S

GW-78-S

GW-78-S

GW-78-S

GW-79-S

GW-79-S

GW-79-S

Zone 2 Dense Layer Hot Spot Sample*

105

105

105

105

105

105

105

GW-44-D

GW-44-D

GW-58-D

GW-58-D

GW-58-D

GW-59-D

GW-59-D

1461263

1461304

1 000020

1000233

10O0207

1000966

1000225

1000847

1461018

1000227

1000851

1461017

1461574

1000259

1460613

1461264

1461577

1000217

1460654

1460671

1 OOOO43

1000215

1460667

1461391

1461392

1460669

1461395

1461396

1460670

1461397

1461398

1000246

1460607

1000264

1460196

1460556

1000066

1 OO0248

17-Oct-96

1 7-Oct-96

01-Aug-91

06-Nov-92

03-Nov-92

16-Feb-90

05-Nov-92

1 6-Feb-90

02-May-96

05-Nov-92

1 6-Fob-90

OI-May-96

24-Jan-97

11-Nov-92

1 7-Oct-95

16-Oct-96

24-Jan-97

04-Nov-92

1 8-Oct-95

18-Oct-95

01-Aug-91

03-Nov-92

1 8-Oct-95

17-Dec-96

17-Dec-96

18-Oct-95

17-Dec-96

17-Dec-96

18-Oct-95

17-Dec-96

17-Dec-96

10-Nov-92

17-Oct-95

1 2-Nov-92

12-Jan-95

16-Oct-95

08-Feb-92

10-Nov-92
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TABLE A 1-3
SAMPLES USED IN THE HUMAN HEALTH RISK CHARACTERIZATION

GROUNDWATER

Olin Corporation
Wilmington, MA Facility

î KPMS8W»^

105

105

105

105

105

105

105

105

105

105

105

105

105

105

105

105

105

iiiiî aj«̂ «s«iiis

GW-62-BR

GW-62-BR

GW-70-D

GW-83-D

GW-83-D

MP-3001

MP-3#01

MP-3002

MP-3#02

MP-3003

MP-3#03

MP-3104

MP-3*04

MP-3#05

MP-3005

MP-3#06

MP-3JP06

Zone 2 Samples (excluding dense layer hot spot)

106

106

106

106

106

106

106

106

106

106

106

106

106

106

106

106

106

106

106

106

106

BUTTERS ROW 1

BUTTERS ROW 1

BUTTERS ROW 1

BRTP*

CHESTNUT ST 1

CHESTNUT ST 1

CHESTNUT ST 1

CHESTNUT ST 1

GW-01

GW-13

GW-14

GW-15

GW-31-D

GW-31-D

GW-31-S

GW-32-D

GW-32-S

GW-44-S

GW-44-S

GW-44-S

GW-44-S

lilliW««ae«̂ ilipi

1000300

1460560

1O00268

1461557

1461295

1460884

1460938

1460883

1460937

1460882

1460936

1460881

1460935

1460880

1460934

1460879

1460933

1460001

1461098

1461539

970923A-01

1460004

1460974

1461095

1461541

1000922

1000930

1000931

1000932

1 000048

1000194

1000195

1000196

1000284

1O00247

1460606

1461270

1461307

19-Nov-92

16-Oct-95

1 2-Nov-92

20-Jan-97

26-Oct-96

22-May-96

22-May-96

22-May-96

22-May-96

22-May-96

22-May-96

22-May-96

22-May-96

21-May-96

21-May-96

21-May-96

21-May-96

10-Sep-92

31-Jul-96

23-Jan-97

24-Apr-97

03-Sep-92

19-Jun-96

31-Jul-96

23-Jan-97

01-May-90

01-May-90

01-May-90

01-May-90

06-D8C-91

02-Nov-92

02-Nov-92

02-Nov-92

17-Nov-92

10-Nov-92

17-Oct-95

17-Oct-96

17-Oct-96
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TABLE A1 -3
SAMPLES USED IN THE HUMAN HEALTH RISK CHARACTERIZATION

GROUNDWATER

Olin Corporation
Wilmington, MA Facility

P̂ PlllPil $ I Ŝ PIPIPP̂  iPW^

106

106

106

106

106

106

106

106

106

106

106

106

106

106

106

106

106

106

106

106

106

106

106

106

106

106

106

106

106

106

106

106

106

106

106

106

106

106

106

106

106

GW-53-S

GW-53-S

GW-58-S

GW-58-S

GW-58-S

GW-59-S

GW-59-S

GW-62-BRD

GW-62-D

GW-62-D

GW-62-D

GW-62-D

GW-62-M

GW-62-M

GW-62-M

GW-62-S

GW-62-S

GW-62-S

GW-64-D

GW-64-D

GW-64-D

GW-64-D

GW-64-D

GW-64-S

GW-64-S

GW-64-S

GW-70-S

GW-83-M

GW-83-M

GW-83-S

GW-83-S

GW-84-D

GW-84-D

GW-84-M

GW-84-M

GW-84-S

GW-84-S

GW-85-D

GW-85-D

GW-85-M

GW-85-M

1O00041

1000213

1O00265

1460557

1460558

1000067

1000249

1460995

1000279

1461111

1461112

1461545

1000280

1461110

1461544

1000281

1461109

1461543

1000295

1461102

1461105

1461549

1461552

1000296

1461101

1461548

1 000269

1461296

1461556

1461297

1461555

1461416

1461559

1461415

1461565

1461414

1461558

1461350

1461566

1461348

1461349

01-Aug-91

03-Nov-92

12-Nov-92

16-Oct-95

16-Oct-95

08-Feb-92

10-Nov-92

07-Jan-93

16-Nov-92

01-Aug-96

01-Aug-96

23-Jan-97

16-Nov-92

01-Aug-96

23-Jan-97

16-Nov-92

01-Aug-96

23-Jan-97

1 8-Nov-92

31-Jul-96

31-Jul-96

23-Jan-97

23-Jan-97

18-Nov-92

31-Jul-96

23-Jan-97

12-Nov-92

26-Oct-96

2O-Jan-97

26-Oct-96

19-Jan-97

20-Dec-96

20-Jan-97

20-Dec-96

22-Jan-97

20 Dec-96

20-Jan-97

19-Nov-96

21-Jan-97

19-Nov-96

19-Nov-96
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TABLE A1 -3
SAMPLES USED IN THE HUMAN HEALTH RISK CHARACTERIZATION

GROUNDWATER

Olin Corporation
Wilmington, MA Facility

wmmmMmmffimm
106

106

106

106

106

106

106

106

106

piiifiN£aerR>«i5Si§

GW-85-M
GW-86-D

GW-86-D
GW-86-M

GW-86-M
GW-86-S

GW-86-S
GW-87-D
GW-87-D

wmmimmmfi&m
1461567
1461409

1461563
1461407

1461562
1461405

1461561

1461410
1461411

'Jon-Zone 2 Sample* (ex eluding shallow hot spot and densa layar hot spot)

107

107

107

107

107

107

107

107

107

107

107

107

107

107

107

107

107

107

107

107

107

107

107

107

107

107

107

107

107

GT-04-D

GT-05

GT-06-D

GT-07
GT-09-D

GW-03-D
GW-03-D

GW-03-S
GW-03-S

GW-04
GW-04

GW-04-D
GW-04-D

GW-05

GW-06-D

GW-06-S

GW-08
GW-08

GW-11

GW-11

GW-11
GW-17-D

GW-17-D

GW-17-D

GW-17-S

GW-17-S

GW-17-S

GW-18-D
GW-18-D

1000914
1000916

1000917

1000919

1000920

1000001
1000218

1 OO0002
1000219

1 000003
1 000220

1000004
1000221

1000875

1000202
1000203

1460457
1460469

1 000007
1000235

1461569

1 000009

1 000204
1461014

1000010

1 000205

1461013
10O0011
1000236

iĝ llî fiî ^̂ î î il̂

21-Jan-97

19-Dec-96

22-Jan-97

19-Dec-96

22-Jan-97

19-Dec-96
22-Jan-97

19-Dec-96

19-Dec-96

01-May-90

01-May-90

01-May-90
01-May-90

01-May-90
01-Aug-91

05-Nov-92
01-Aug-91

05-Nov-92
01-Aug-91

05-Nov-92
01-Aug-91

05-Nov-92

01-May-90

03-Nov-92

03-Nov-92
19-Jul-95

19-Jul-95

01-Aug-91
09-Nov-92

24-Jan-97

01-Aug-91
03-Nov-92

01-May-96
01-Aug-91

03-Nov-92
01-May-96

01-Aug-91

09-Nov-92
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TABLE A 1-3
SAMPLES USED IN THE HUMAN HEALTH RISK CHARACTERIZATION

GROUNDWATER

Olin Corporation
Wilmington, MA Facility

mmmmmmsmmm
107

107

107

107

107

107

107

107

107

107

107

107

107

107

107

107

107

107

107

107

107

107

107

107

107

107

107

107

107

107

107

107

107

107

107

107

107

107

107

107

107

ipP̂ %*ISPPP

GW-19-D

GW-20

GW-21-D

GW-21-D

GW-21-S

GW-21-S

GW-24

GW-24

GW-25

GW-25

GW-25

GW-25

GW-26

GW-26

GW-26

GW-28-D

GW-28-D

GW-29-D

GW-29-D

GW-33-D

GW-33-D

GW-34-D

GW-34-D

GW-34-D

GW-39

GW-39

GW-39

GW-40-D

GW-40-D

GW-40-D

GW-40-S

GW-40-S

GW-40-S

GW-42-S

GW-42-S

GW-42-S

GW-42-S

GW-45-S

GW-45-S

GW-45-S

GW-45-S

1000237

1000939

1000012

1000228

1000013

1000229

1000014

1461571

1000015

1000275

1461262

1461572

1000016

1000270

1461573

1000017

100O230

1000019

1000232

1 000206

1000964

1 000224

1000968

1461019

1 000024

1000253

1461575

1000254

1460621

1460637

1000255

1460620

1460636

1000257

1460664

1461265

1461576

1000263

1460608

1461271

1461308

®*l!̂ l̂ il̂ iP^̂ ^̂ ^M îl

09-Nov-92

01-May-90

01-Aug-91

06-Nov-92

01-Aug-91

06-Nov-92

01-Aug-91

24-Jan-97

01-Aug-91

16-Nov-92

17-Oct-96

1 3-Oct-95

01-Aug-91

1 3-Nov-92

24-Jan-97

01-Aug-91

06-Nov-92

01-Aug-91

06-Nov-92

03-Nov-92

16-Feb-90

05-Nov-92

16-Feb-90

02-May-96

01-Aug-91

11-Nov-92

1 3-Oct-95

11-Nov-92

17-Oct-95

1 7-Oct-95

11-Nov-92

17-Oct-95

17-Oct-95

11-Nov-92

1 8-Oct-95

1 6-Oct-96

24-Jan-97

12-Nov-92

17-Oct-95

17-Oct-96

17-Oct-96
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TABLE A 1-3
SAMPLES USED IN THE HUMAN HEALTH RISK CHARACTERIZATION

GROUNDWATER

Olin Corporation
Wilmington, MA Facility

umiiHmmi
107

107

107

107

107

107

107

107

107

107

107

107

107

107

107

107

107

107

107

107

107

107

107

107

107

107

107

107

107

107

107

107

107

107

107

107

.|î ii<scft̂ «>«i«

GW-50-D

GW-50-D

GW-50-D

GW-51-D
GW-51-D

GW-51-S

GW-51-S

GW-54-D
GW-54-D

GW-54-D

GW-55-S
GW-55-S
GW-55-S

GW-55-S

GW-56-D
GW-56-D

GW-56-S
GW-56-S

GW-56-S
GW-68-BR

GW-68-BR
GW-68-D

GW-69-S
GW-69-S

GW-75-S
GW-75-S

GW-77-S

GW-77-S

GW-77-S

SL-02
SL-03
SL-05

SL-05
SL-06

SL-06

SL-06

Non-Zone 2 Dense Layer Hot Spot Samples

108

108

GW-07

GW-10-D

mmmmmmmmsm

1000216

1460194

1460619

1 000036
1000208

1000037

1 OO0209
1000042
10O0214

1000372
1 000045

1000199
1460753
1461234

1 000046
1000200

1000201

1460413
1460458
1000324

1460253
1 000260

1000283
1461273

1 000396
1 000397

1460663

1461393
1461394

1461372

1461373
1000057

1461374
1 000243

1002263

1461375

1461377

1 000005

04-Nov-92

12-Jan-95

1 7-Oct-95
01-Aug-91

03-Nov-92
01-Aug-91

03-Nov-92
01-Aug-91

03-Nov-92
01-Aug-91
01-Aug-91

02-Nov-92
01-May-96
23-Oct-96

01-Aug-91

02-Nov-92
02-Nov-92
04-May-95

19-Jul-95

17-Dec-92
13-Jan-95

11-Nov-92
16-Nov-92

16-Oct-96
07-May-93

07-May-93
18-Oct-95

17-Dec-96

17-D8C-96
17-Dec-96

17-Dec-96

10-Dec-91
17-Doc-96

09-Nov-92
21-Nov-90

1 7-Dec-96

18-Dec-96
01-Aug-91
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TABLE A1 -3
SAMPLES USED IN THE HUMAN HEALTH RISK CHARACTERIZATION

GROUNDWATER

Olin Corporation
Wilmington, MA Facility

îiisfBaesKiSis

108

108

108

108

108

108

108

108

108

108

108

108

108

108

108

108

108

108

108

108

108

108

108

108

108

108

108

108

108

108

108

108

108

108

108

108

108

108

108

108

108

^P888 t̂i9iilrti

GW-10-D

GW-22-D

GW-22-D

GW-22-D

GW-27-D

GW-27-D

GW-27-D

GW-30-DR

GW-30-DR

GW-35-D

GW-35-D

GW-35-D

GW-35-D

GW-36

GW-36

GW-36

GW-36

GW-37

GW-37

GW-37

GW-38

GW-38

GW-42-D

GW-42-D

GW-42-D

GW-43-D

GW-43-D

GW-45-D

GW-45-D

GW-55-D

GW-55-D

GW-69-D

MP-1#01

MP-1001

MP-1#02

MP-1#02

MP-1#03

MP-1#03

MP-1004

MP-1#04

MP-1005

1000234

1 OOO942

10O0222

1461022

10OO238

1460255

1461016

1000958

1 OO0240

1 000849

1000226

1000245

1461023

1000052

1000276

1461024

1461314

1000022

1000277

1461025

1000023

1000241

1000256

1460193

1460611

1000258

1460616

1000262

1460609

1000056

10O0198

1000282

1460894

1460948

1460895

1460949

1460896

1460950

1460893

1460947

1460898

09-Nov-92

1 6-Feb-90

05-Nov-92

02-May-96

09-Nov-92

13-Jan-95

OI-May-96

16-Feb-90

09-Nov-92

16-Fob-90

05-Nov-92

10-Nov-92

02-May-96

10-Dec-91

16-Nov-92

02-May-96

13-Jan-95

01-Aug-91

16-Nov-92

02-May-96

01-Aug-91

09-Nov-92

11-Nov-92

11-Jan-95

17-Oct-95

11-Nov-92

17-Oct-95

12-Nov-92

17-Oct-95

IO-Dec-91

02-Nov-92

16-Nov-92

23-May-96

23-May-96

23-May-96

23-May-96

23-May-96

23-May-96

23-May-96

23-May-96

23-May-96
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TABLE A 1-3
SAMPLES USED IN THE HUMAN HEALTH RISK CHARACTERIZATION

GROUNDWATER

Olin Corporation
Wilmington, MA Facility

ijsŝ slSsSsliHeSESiî ^SS

108

108

108

108

108

108

108

108

108

islsMI3SiSM8Jl!il̂ W

MP-1005

MP-2001

MP-2001

MP-2#02

MP-2#02

MP-2#03

MP-2#03

MP-2#04

MP-2#04

* BRTP = BUTTERS ROW TREATMENT PLANT

«iiî AM«â iMl§isi

1460952

1460862

1460916

1460861

1460915

1460860

1460914

1460859

1460913

JSilgfiiSB^̂

23-May-96

20-May-96

20-May-96

20-May-96

20-May-96

2OMay-96

20-May-96

20-May-96

2O-May-96
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TABLEAU
SAMPLES USED IN THE HUMAN HEALTH RISK CHARACTERIZATION

SURFACE WATER

Olin Corporation
Wilmington, MA Facility

so. DITCH POND
sw-18
sw-'i7 "'"'
SW-IB
SW-'l7

SW-11
SW-12
SW-14

OLD UNFILT CURRENT

:OSW-P
:SW-9

:SW-15
:QSW-12
:SW-18

SW-O1
:SW-02
^SW-03

SW-23
SW-24

: SW-05
j^SW-08
TsW-23

sw-2<
SW-27"

s w a

SW-O7
SV/-O8
SW-O9

:SW-2!
SW20

; SW-27
: SW-2 8
ISW-08

:SW-O7

. .
. —ti—y:

1490405

1480824
149088 V'
1490859
148O415
148OSSO

14804O8
1480858
1480855'

1000301
1000302
1000303
loooijoi"
1OOO305
1000309'
1OOO322

1481047

1481049
149U>50~' "

SW-10

sw-i'V"
SW-12
SW-13

1000307
100O308

1OOO309'
loooiiVo"
100031'r

:1000312

SW-14
swoi"

..;SW;14
":SW-19

J10OO313
;Toop3iT
VjooosiiT
TToooiTs"

SW-22

sw-i'5"

:F,I,M,O

FJ M O
F(l M O

:F,I,M,O
F(l MO
FJMO

:F.I,M.O
:F,I,M,O
:F,I.M,O

:ALL
:ALL
iALL
:ALL
iALL
:ALL
:ALL
:ALL
:ALL

.LAU-
TALL
:ALL
;ALL

ALL
:ALL
.;ALL
:ALL
;ALL
:ALL

:ALL
ALL

:ALL

:ALL

ALL
;AU

- -KS»,S J3
03-M.y 95_

SW
SW

;sw
;sw
;sw

;sw
:SW
sw"

:SW
;sw
;sw
•sw"
;sw
;sw"
;sw
:SW

JSW
Isw
;sw
•sw
sw

;sw
;sw
;sw
;sw
sw
sw
;sw
sw

;sw
;sw

3O-NOV-92-
30-NOV-92!
30-NOV-92:

'~M-Nev.-8.2j.
3O-Nov-92;

iFALSE
"!FA'LSE"

Ol.p.^92:
' 02-D.C-92;

_iFALSE
TF'ALSE"

_07;Jin-»3:_
"25-M«r-93;

ifALSE
TF'ALSE"

2S-MM-;93:

?5:M^?E
"M-MJt-Jsr.
"oî o.'o '̂i;

FALSE

Ol̂ Ojff-.M;

01-b«c-92i
01-D.O-92:

"oi"D«e>.92r
01-p«c-92;

'6i-b«c-92;
qi-p«c-92j

"6i-D«e-92;
03-p»cf.9_2;
01-D«e-92l
01.-D.cf82:

"6i-D«ci92"

FIELD DUPLICATE

22

~tt

22
~2T
""27
~tt

DUP OF 1O00308 22

23

:SW.1S
SW-IB '" fsw-To" "1060319 ;ALL

MOOO318
MoooTisT

i sw
Ts'w"

02-p«c-92i
62-b«c-92j

"o'j-ijiio^sir-i? Ls.w.O? ;,1S?S?,2,9, ;Afck..
"is '"""' iSw-Vs rm,IIiP??i??)Î '̂"'" l̂ itk-.

SW-17 :SW-17 ;1O00388 :ALL

;sw
Tw.'.
"sw

.JFALSE...
02-D.C-92: 'FALSE FIELD DUPLICATE DUP OF 1000320 24

IKE OUT PAH«| ISW-15 ; 1000318 :ALL ISW ^ 02;p«c-92: iF,Ak?,?
':ALL :SW T 02-D«c-92: -FALSE
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HHSWSMP

SW-17 : SW-17 :10O0320
SW-1S iSW.is i 1000321
SW-17 : SW-17 ! 1000388

TABLE A 1-4

SAMPLES USED IN THE HUMAN HEALTH RISK CHARACTERIZATION

SURFACE WATER

Olin Corporation

Wilmington, MA Facility
I

ttHWSs? &5£gSI8S88£££*3* S;;J|̂ WWtll̂ i::SiMsT*iT*WW:ss Si.-SSS ?̂̂ SSm§;g: SsdUĝ fclMUJSs :M;S8;6At>0-aroiK:!«ta;S
:ALL SW ^ 02-0«o-92! if*LSE !
:ALL ;SW ^ 02-D.O-92: ifALsi :
:ALL ;sw + oT-iJ.o-ii; IFALSE ;F'IELD DUPLICATE
: : • : ; :

~ fSS;:s:;66IMiro«T:SSKSs KiiSHMWC*:!!̂ :
29

; ; 29
:OUPOF 10O0320 : 29
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HHSWSMP

TABLE A1-4

SAMPLES USED IN THE HUMAN HEALTH RISK CHARACTERIZATION

SURFACE WATER

Olin Corporation

Wilmington, MA Facility

ALL SAMPLES - OLD I UNFILTEREDI

SW-01

SW-02

isw-oi

! SW-02

: 1000 301

:10OO302

iALL

iALL

;SW

Tsw
30-Nov-92;

fpALSE

•.1OOO 303

Tl 000304

•ALL

'ALL

iSW

"isw"
30-N°v-92|

3O-Nov-92i

; FALSE

"'FALSE"

25
25
25

SW-O4

sw^bs"
25

J1OOO305

TlbboSOS

•ALL

'TALL"

isw
Tsw"

3O-Nov-92i

"oi-b«e-92

iFALSE 25

SW-23

SW-24"

:SW-23

isw-24

{FALSE

HOO0322

11481046

IALL

";ALL
iSW

'Tsw'"

":sw"

i FALSE

""•FALSE

"JFA'LS'E"

25

25

25
SW-25

sw-'ze"
SW-27

SW-2B

SW<>8

i SW-25

isw-28"

i SW-27

iSW-28

;1481O47

Tiieibis

:1481O49

•1481050

iALL

iALL
• •>
•ALL |SW

"isw"

2S-Mar-93J

25-M«r-93: iFALSE

"'FALJSE

25
25
25

i1OOO387

MOOO307

iALL isw
'Tsw"

25-M«r-93:

"bl-b«c-92i i FALSE

TFALSIE"

TFALSE

FIELD DUPLICATE DUP OF 1OOO300

25
25

:SW-O7

iswis"

01-D«c-92i

01-D<o-92T

bi-b.̂ iit

25
SW-08

'SW'JB'S"

i1OO03O8

'tioobaosi

:ALL

"i ALL "

iSW

iSW

25
:SW-O9

i'sw-ib"
25

sw-io

SW-11

SW-12

s'w-13

iSW-12

Tsw-is"

;10O0310

h'oobaii

iALL

"iALL"

:SW

"isw"
• FALSE

01-D«o-92i

:1OO0312

Tioobsis

iALL

"'ALL"

:SW

:SW"

; FALSE

"'FAL'SE'"

25
25
25

01-0* o-82i 25
SW-14

SUMS'"

:SW-14

"TsW-19

•1OOO314

";Tbbb323

isw
Isw

JFALSE

"iFALSE

25
03-O«o92i

01-D«c-92T

01-D«o-92T

25
SW-20

SW-21

|SW-20

"!sw"i'i"

i1OO0315

Tiobbiis

IALL

iALL

iSW

Tsw
: FALSE

"''FALSE"
25
25

SW-22

sw'-is

SW-18

iSW-15

;sw-ie

i10O0317

Tibbbiie

IALL

IALL

iSW

Tsw"
1000319

10OO320

iALL

•ALL

|sw
Isw"

02-D.C-82;

02-D»c-92i

•FALSE

"tFALSE

: FALSE

IFALSE

'FALSE

25
25
25

SW-17

SW-18

SW-17"

|SW-17

; sw-ia

iSW-17

02-O.C-92:

b2-b«c'-92i

02-D«c-92i

25
|1OO0321
VIOOOSBB"

iALL

TALL

sw
Tsw"

25
FIELD DUPLICATE DUPOF 10O0320 25

P:\OLIN\WILMINGT\DATA\FEB97\SW\HHSWSMP.XLS 6/13/9710:34 AM



HHSWSMP

TABLE A 1-4

SAMPLES USED IN THE HUMAN HEALTH RISK CHARACTERIZATION

SURFACE WATER

1
Olin Corporation

|
|SBSS8Si$§̂

ALL NEW UNFILTERED i ;

SW-15 iQSW-15 J148O405

so. DITCH POND iosw-p ii4s0824

SW-16 !SW-9 i 1400881

SW-17 JSW-II i1480B59

SW-18 ;OSW-18 :148O415

SW-17 iSW-11 ;1480860

SW-11 iSW-15 11480408

SW-12 :OSW-12 ; 1480856

SW-14 i SW-18 j 1480855

OLD UNFILTERED HOT/NOT HOT

SW44 :sv£64 i 1666364

SW-O5 ;SW-05 i10O0305

SW-08 iSW-OO i1O00308

SW-23 i SW-23 i10O0322

SW-24 :SW-24 :1481O46

SW-25 iSW-25 ;1481047

SW-28 iSW-28 : 1461048

SW-27 ;SW-27 :1461O49

SW-28 : SW-28 i 1481050

SW-06 :SW-08 i10O03B7

SW-O7 :SW-07 I10OO307

SW-O8 -SW-O8 I10O0308

SW-09 iSW-09 I1OO0309

SW-10 iSW-10 ;1OO0310

SW-11 iSW-11 i10O0311

[

SW-14 :SMM4 i 1666314

SW-15 iSW-1! i 1000318

SW-16 iSW-18 I1OO0319

SW-17 iSW-17 I10O0320

SW-18 iSW- 18 ;10O0321

SW-17 ISW-17 ;1OO0388

Wilmington, MA Facility

r^v'SWSfi&33K:r;Wj88&&&J8&3''* Vr VV*7>""S3o$ 3883ft >*Y4»7T!""}8883
I

î ^ îis^^ f̂tSs r̂î î tW^JWMMtSs ^wî ^ftWWt^tYWE^S^SS
i :

s SS;®S«l«HI(«»tisS;fS; SSHWWWSiS

iF.I.M.O SW : 03-M«y-95; N: FALSE :

iF.I.M.O SW 19-Apr-98: N: FALSE

iF.I.M.O iSW 18-b«-95; NJFALSE i

iF.I.M.O iSW 18-O«-95 N.; FALSE i

JF.I.M.O iSW 04^M.yS5i NiFALSE i

;F,I,M,6 iSW ; fstOct-95; NiFALSE iVlELD DUPLICATE

iF.I.M.O iSW ; 03-M«v-95; NiFALSE i

IF.I.M.O ;sw i8-o«-95; N.FALSE i

iF.I.M.O ;SW : lS-Oct-95; NjFALSE •

;ALL sw 3o-Nov-92

iALL iSW * 3<VNov-92

iALL iSW : Ol-D.o-92

iALL iSW 02-D«c-92

iALL ;SW : 07-J«n-93

iALL |SW i 2S-MV-93

iALL iSW 25-MV-93

JALL iSW ; 25^M<r-93

iFALSE i

iFALSE i

iFALSE i

iFALSE i

iFALSE ;

iFALSE ;

[FALSE

[FALSE

;ALL iSW •; 25 î<r-93: jFALSE

iALL iSW 6l-O«o-92: iFALSE FIELD DUPLICATE

iALL iSW 01-D«-92

iALL iSW 01-0«e-92

iFALSE

-FALSE

iALL ;SW OI-D.c-92; ;FALSE

iALL SW OVD.c.92; iFALSE

;ALL .sw oi-o«e-92i j
:ALL :SW : OI-D.c-92

iALL iSW i 02-O<o-92

•ALL iSW 02-O«o-92

iALL iSW 02-O>c-92

iALL iSW . 02-D.C-92

iALL iSW 02-D«c-92

iFALSE

[

iFALSE

; FALSE

jFALSE i

IFALSE i

iFALSE i

iFALSE :FIELD DUPLICATE

; 26
26
28

i 26
28

DUP OF 148O059 : 28

i 28

i 26
i 26

27
27

i 27
27
27
27
27
27
27

DUP OF 10O0308 27

i 27
i 27
i 27
i 27

27

27

27

i 27
i 27
i 27
iDUPOF 10O0320 27

sw^oi isw-01 : 1666361

SW-O2 JSW-O2 i1OO0302

SW-03 iSW-43 : 1000303

SW-12 :SW-12 ilOO0312

SW-19 iSW-19 ;10O0323

:ALL :SW 3O-Nov-92

iALL iSW 3O-Nov-92

:ALL iSW 3iNov-92

iALL iSW 01-D«c-92

iALL iSW 03-D«c-92

: FALSE i

iFALSE i

TFALSE ;

iFALSE :

iFALSE i

i 28
i 28
i 28
i 28
i : 28
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HHSWSMP

TABLE A1 -4

SAMPLES USED IN THE HUMAN HEALTH RISK CHARACTERIZATION

SURFACE WATER

Olin Corporation

iSiSSsSiSffiStOSAtWIit" ' ^ v i io-WHS<5<tWttW!t:::S
SW-20 : SW-20

SW-21 : SW-21

SW-22 :SW-22

SW-13 iSW-13

Wilmington, MA Facility

•is S:SSiMW?WWUMv- : .. <W?W ' '" ' I- JfcU WX WSfcw:' S:SJ6aia9!;3WW(8:isS $&&&&&
: 1000315 :ALL ISW : 01-D.C-32;

;10O031B :ALL I SW 01-D.C-92I

11OOO317 :ALL iSW Ol-O«c-92;

;iooo3i3 ;ALL sw oi-D«c-92;

SsSSSSis «sW*3IS*M<lfc3: iSSS îWSWS ÎfWItSsiiSs
i FALSE

•FALSE

•FALSE

•FALSE

> ^SiiittfMMlWWfS^Ss Sffi(ttflSW*55S
; : 28
; ; 28
; ; 28
1 : 27
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SDSAMP

TABLE A 1-5
SAMPLES USED IN THE HUMAN HEALTH RISK CHARACTERIZATION

SEDIMENT

Olin Corporation

Wilmington, MA Facility

-V«K?At»>**^

SW-01
SW-01
SW-02
SW-02
SW-03
SW-03
SW-04
SW-04
SW-05
SW-05
SW-06
SW-06
SW-06
SW-23
SW-24
SW-25
SW-26
SW-27
SW-29

BS008SD
BS009PND
BS010PND
BS011WMD
POND
SW-07
SW-08
SW-08
SW-09
SW-09
SW-10

itswwnmmm

1000328
1000329
1000330
1000331
1000332
1000333
1000334
1000335
1000336
1000337
1000338
1000339
1000389
1000368
1461040
1461041
1461042
1461043
1461044

1461516
1461517
1461518
1461519
1460672
1000341
1000342
1000343
1000344
1 000345
1000346

mitfimKTwr- •*rMfe&tiymm

SD
SD
SD
SD
SD
SD
SD
SD
SD
SD
SD
SD
SD
SD
SD
SD
SD
SD
SD

SD
SD
SD
SD
SD
SD
SD
SD
SD
SD
SD

31-Aug-92
30-Nov-92
31-Aug-92
30-Nov-92
31-Aug-92
30-Nov-92
31-Aug-92
30-Nov-92
31-Aug-92
30-Nov-92
31-Aug-92
01-Dec-92
01-Dec-92
02-D8C-92
07-Jan-93
25-Mar-93
25-Mar-93
25-Mar-93
20-Apr-93

20-Jan-97
20-Jan-97
20-Jan-97
20-Jan-97
1 3-Sep-95
01-Dec-92
01-Sep-92
01-Dec-92
01-Sep-92
01-Dec-92
OI-Sop-92

&tw^iKAw^

%^M>7?-s£«a
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE

FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE

f̂ sart̂ n*i.€"T

FIELD DUPLICATE

N^-cowssesr^^

DUPOF 1000339

^NHSPCfa

ItlflRv
ŝ "î Sr»r™:

30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30

31
31
31
31
31
31
31
31
31
31
31
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SDSAMP

TABLE A 1-5
SAMPLES USED IN THE HUMAN HEALTH RISK CHARACTERIZATION

SEDIMENT

Olin Corporation

Wilmington, MA Facility

SW-10
SW-11
SW-11
SW-14
SW-14
SW-19
SW-19
SW-20
SW-20
SW-21
SW-21
SW-22
SW-22
BS005WDX
BS006WDX
SW-12
SW-12
SW-13
SW-13

BS007WDO
SW-15
SW-15
SW-16
SW-16
SW-17
SW-17
SW-17
SW-17
SW-18
SW-18

all samplas for cpc

'mmmwrnm
1 000347
1 000348
1000349
1 000354
1000355
1000193
1 000364
1000185
1 000365
1000186
1 000366
1000187
1 000367
1461513
1461514
1 000350
1000351
1000352
1000353

1461515
1000356
1000357
1000358
1000359
1 000360
1000361
1 000390
1000391
1000362
1000363

mmmwmmg*
SD
SD
SD
SD
SD
SD
SD
SD
SD
SD
SD
SD
SD
SD
SD
SD
SD
SD
SD

SD
SD
SD
SD
SD
SD
SD
SD
SD
SD
SD

mimsmmimm
01-Dec-92i
01-S«p-92
01-Dec-92
01-Sep-92
01-Dac-92
02-Sep-92
03-Dac-92
01-Sep-92
01-D8C-92
01-Sep-92
OI-Doc-92
01-Sep-92
01-Dac-92
20-Jan-97
20-Jan-97
02-Sap-92
01-Dac-92
02-Sep-92
01-D8C-92

20-Jan-97
02-Sap-92
02-Dec-32
02-Sep-92
02-Dec-92
01-Sep-92
02-Dec-92
01-Sep-92
02-Dec-92
02-Sep-92
02-D«c-92

MiWitfl̂
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE

FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE

FIELD DUPLICATE
FIELD DUPLICATE

DUPOF 1000360
DUPOF 1000361

iî 8«*<«ffi
31
31
31
31
31
31
31
31
31
31
31
31
31
31
31
31
31
31
31

32
32
32
32
32
32
32
32
32
32
32
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SDSAMP

TABLE A 1-5
SAMPLES USED IN THE HUMAN HEALTH RISK CHARACTERIZATION

SEDIMENT

Olin Corporation

Wilmington, MA Facility

SW-01
SW-01
SW-02
SW-02
SW-03
SW-03
SW-04
SW-04
SW-05
SW-05
SW-06
SW-06
SW-06
SW-23
SW-24
SW-25
SW-26
SW-27
SW-29
BSOOeSB'"
BS009PND
BS010PND
BS011WMD
POND
SW-07
SW-08
SW-08
SW-09
SW-09
SW-10
SW-10
SW-11
SW-11
SW-14

mmmmamm
1000328
1000329
1000330
1000331
1000332
1000333
1000334
1000335
1000336
1000337
1000338
1000339
1000389
1000368
1461040
1461041
1461042
1461043
1461044
1461516
1461517
1461518
1461519
1460672
1000341
1000342
1 000343
1 000344
1000345
1 000346
1000347
1000348
1000349
1000354

s^mtwmm*®
SD
SD
SD
SD
SD
SD
SD
SD
SD
SD
SD
SD
SD
SD
SD
SD
SD
SD
SD
SD
SD
SD
SD
SD
SD
SD
SD
SD
SD
SD
SD
SD
SD
SD

t̂̂ BE^g^sm
31-Auq-92
30-Nov-92
31-Aug-92
30-Nov-92
31-Aug-92
30-Nov-92
31-Aug-92
30-Nov-92
31-Aug-92
30-Nov-92
31-Aug-92
OI-Doc-92
01-Dec-92
02-Dac-92
07-Jan-93
25-Mar-93
25-Mar-93
25-Mar-93
20-Apr-93
20-Jan-97
20-Jan-97
20-Jan-97
20-Jan-97
13-Sap-95
01-Dec-92
01-Sep-92
OI-Dsc-92
01-Sep-92
01-D8C-92
01-Sep-92
01-Dec-92
01-Sap-92
01-Dec-92
01-Sep-92

mg^Kim
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE

SisisOii!̂ ^

FIELD DUPLICATE DUP OF 1000339

ii*8«»̂ il
33
33
33
33
33
33
33
33
33
33
33
33
33
33
33
33
33
33
33
33
33
33
33
33
33
33
33
33
33
33
33
33
33
33
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SDSAMP

TABLE A 1-5
SAMPLES USED IN THE HUMAN HEALTH RISK CHARACTERIZATION

SEDIMENT

Olin Corporation

Wilmington, MA Facility

SW-14
SW-19
SW-19
SW-20
SW-20
SW-21
SW-21
SW-22
SW-22
BS005WDX
BS006WDX
SW-12
SW-12
SW-13
SW-13
BS007WDO
SW-15
SW-15
SW-16
SW-16
SW-17
SW-17
SW-17
SW-17
SW-18
SW-18

future hot vs no

SW-04

SW-04

SW-05

1000355
1 0001 93
1000364
1000185
1000365
1000186
1000366
1000187
1 000367
1461513
1461514
1 000350
1000351
1000352
1000353
1461515
1000356
1000357
1000358
1000359
1000360
1000361
1000390
1000391
1000362
1000363

1000334

1000335

1000336

SD
SD
SD
SO
SO
SD
SD
SD
SD
SD
SD
SD
SD
SD
SD
SD
SD
SD
SD
SD
SD
SD
SD
SD
SD
SD

SD

SD

SD

mmm$mim®%
OI-Doc-92
02-Sep-92
03-D9C-92
01-Sep-92
01-Dec-92
01-Sep-92
OI-Dec-92
01-Sep-92
01-Dec-92
20-Jan-97
20-Jar>-97
02-Sep-92
OI-Dec-92
02-Sep-92
OI-Doo-92
20-Jan-97
02-Sep-92
02-Dac-92
02-Sep-92
02-Dec-92
01-Sep-92
02-Dac-92
01-Sep-92
02-D«c-92
02-Sap-92
02-Dac-92

31-Aug-92

30-Nov-92

31-Aug-92

msmtwm®
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE

FALSE

FALSE

FALSE

ilisOftSK^PlS^

FIELD DUPLICATE
FIELD DUPLICATE

mmmmmamm

DUPOF 1000360
DUPOF 1000361

mmmm
33
33
33
33
33
33
33
33
33
33
33
33
33
33
33
33
33
33
33
33
33
33
33
33
33
33

34
34
34
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SDSAMP

TABLE A 1-5
SAMPLES USED IN THE HUMAN HEALTH RISK CHARACTERIZATION

SEDIMENT

1
Olin Corporation

Wilmington, MA Facility

mmwmm 1 4
SW-05

SW-06

SW-06

SW-06

SW-23

SW-24

SW-25

SW-26

SW-27

BS008SD

BS009PND

BS010PND

BS011WMD

POND

SW-07

SW-08

SW-08

SW-09 M|l'

SW-09

SW-10

SW-10

SW-11

SW-11

SW-14

SW-14

BS005WDX

BS006WDX

SW-12

j&tammmm
1000337

1000338

1000339

1000389

1000368

1461040

1461041

1461042

1461043

1461516

1461517

1461518

1461519

1460672

1000341

1 000342

1 000343

1000344

1 000345

1000346

1 000347

1000348

1000349

1000354

1000355

1461513

1461514

1000350

wmmmymm
SD

SD

SD

SD

SD

SD

SD

SD

SD

SD

SD

SD

SD

SD

SD

SD

SD

SD

SD

SD

SD

SD

SD

SD

SD

SD

SD

SD

sssfePAIî MaW
30-Nov-92

31-Aug-92

01-Dec-92

01-Dec-92

02-Dec-92

07-Jan-93

25-Mar-93

25-Mar-93

25-Mar-93

20-Jan-97

20-Jan-97

20-Jan-97

20-Jan-97

1 3-Sep-95

OI-Dec-92

01-Sep-92

01-Dec-92

01-S«p-92

01-Deo-92

01-Sep-92

01-Dac-92

01-Sep-92

01-Dec-92

01-Sep-92

OI-Dec-92

20-Jan-97

20-Jan-97

02-Sep-92

mmmmm
FALSE

FALSE

FALSE

FALSE

FALSE

FALSE

FALSE

FALSE

FALSE

FALSE

FALSE

FALSE

FALSE

FALSE

FALSE

FALSE

FALSE

FALSE

FALSE

FALSE

FALSE

FALSE

FALSE

FALSE

FALSE

FALSE

FALSE

FALSE

FIELD DUPLICATE

iW .̂Wiit̂ srtfcMUdtMT^ "̂1 -̂'-s88*&«sSwS™l!sw *MSSS™^

DUP OF 1000339

!^HH«»C*P
34
34
34
34
34
34
34
34
34
34
34
34
34
34
34
34
34
34
34
34
34
34
34
34
34
34
34
34
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SDSAMP

TABLE A 1-5
SAMPLES USED IN THE HUMAN HEALTH RISK CHARACTERIZATION

SEDIMENT

Olin Corporation

Wilmington, MA Facility

SW-12

SW-13

SW-13

BS007WDO

SW-15

SW-15

SW-16

SW-16

SW-17

SW-17

SW-17

SW-17

SW-01

SW-01

SW-02

SW-02

SW-03

SW-03

SW-29

SW-19

SW-19

SW-20

SW-20

SW-21

SW-21

SW-22

SW-22

mmwmmmm
1000351

1000352

1000353

1461515

1000356

1000357

1000358

1000359

1000360

1000361

1000390

1000391

1000328

1000329

1000330

1000331

1000332

1000333

1461044

1 0001 93

1 000364

1000185

1000365

1000186

1000366

1000187

1000367

mm/mmmm
SD

SD

SD

SD

SD

SD

SD

SD

SD

SD

SD

SD

SD

SD

SD

SD

SD

SD

SD

SD

SD

SD

SD

SD

SD

SD

SD

01-Dec-92

02-Sap-92

01-Dec-92

20-Jan-97

02-Sep-92

02-Dec-92

02-S«p-92

02-Dec-92

01-Sep-92

02-D«c-92

01-Sop-92

02-D8C-92

31-Aug-92

30-Nov-92

31-Aug-92

30-Nov-92

31-Aug-92

30-Nov-92

20-Apr-93

02-Sep-92

03-D8C-92

01-Sep-92

01-Dec-92

01-Sep-92

OI-Dec-92

01-Sep-92

01-Dec-92

FALSE

FALSE

FALSE

FALSE

FALSE

FALSE

FALSE

FALSE

FALSE

FALSE

FALSE

FALSE

FALSE

FALSE

FALSE

FALSE

FALSE

FALSE

FALSE

FALSE

FALSE

FALSE

FALSE

FALSE

FALSE

FALSE

FALSE

FIELD DUPLICATE

FIELD DUPLICATE

DUP OF 1000360

DUPOF 1000361

34
34
34
34
34
34
34
34
34
34
34
34

35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
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SDSAMP

TABLE A 1-5
SAMPLES USED IN THE HUMAN HEALTH RISK CHARACTERIZATION

SEDIMENT

Olin Corporation

Wilmington, MA Facility

mm*wmm®m
SW-18

SW-18

wmwmwm
1000362

1000363

wiimwwmr
SD

SD

^OAlflTAKiNiii
02-Sep-92

02-Doc-92

m$$i&mmim
FALSE

FALSE

iî î apipiia«̂ Ms î i;iCi!aiB«»)|1|SS|Si

35
35
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ATTACHMENT 2

CHARACTERIZATION OF BACKGROUND CONDITIONS
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This attachment presents the background characterization for the Olin Corporation's Wilmington, MA

Facility. Background anatyte concentrations in soil, surface water, sediment, and groundwater in the area

of the site have been characterized. The background sampling locations are shown in Figure 4 for soil,

surface water and sediment, and Figure 7 for groundwater. Statistical background summaries and

supporting documentation for these media are presented in Tables A2-1 through A2-5. The following

paragraphs describe the background sampling and analytical programs for the various media.

The MCP at 310 CMR 40.0835(4)(f) requires a characterization of background concentrations of oil

and/or hazardous materials (OHM) at the disposal site. "Background" is defined at 310 CMR 40.0006 as

those levels of OHM that would exist in the absence of the disposal site of concern that are: (a) ubiquitous

and consistently present in the environment at and in the vicinity of the disposal site of concern; and (b)

attributable to geologic or ecological conditions, atmospheric deposition of industrial process or engine

emissions, fill materials containing wood or coal ash, releases to groundwater from a public water supply

system, and/or petroleum residues that are incidental to the normal operation of motor vehicles.

Soil. Two background soil samples were collected by CRA on November 2, 1992. Samples BGS-01

(surface soil) and BH-41 (subsurface soil) were analyzed for polycyclic aromatic hydrocarbons (PAHs)

and metals. Five additional soil background samples (plus one duplicate) were collected by ABB-ES on

April 22, 1996. Samples SS015XXBKX, SS016XXBKX, SS017XXBKX, SS017XXBKD (duplicate),

SS018XXBKX and SS019XXBKX were analyzed for PAHs, calcium, potassium, sodium, sulfate, and

nitrogen-ammonia as N. Detections in the CRA and ABB-ES samples are considered to be representative

of background concentrations. Soil background concentrations for other organic compounds are assumed

to be non-detectable and the background concentrations for the remaining inorganic parameters are

assumed to be equal to the background concentrations presented in Table 2.1 of the Guidance for Disposal

Site Risk Characterization (MADEP, 1995a). The analytical results and summary statistics for the seven

background soil samples are presented in Table A2-1. In that table, median and maximum concentrations
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are presented for the analytes for which site-specific background data were collected. The concentrations

reported by the MADEP (90th percentile values) are also presented.

Surface Water and Sediment. The MADEP indicates in its Guidance for Disposal Site Risk

Characterization, Section 9, that it may not be possible to find background conditions in all aquatic

environments due to the presence of contaminants from other disposal sites, permitted discharges, and

many non-point sources. The MADEP guidance suggests that in an environmental risk characterization,

it is appropriate to identify site-related contaminants in aquatic environments by comparing site

conditions to "local conditions," which may not meet the MCP definition of background. Local conditions

"are levels of OHM present consistently and uniformly throughout the surface water body, or throughout a

larger section of river that contains the area potentially affected by contamination at or from the site." The

background surface water and sediment sampling program conducted for this site demonstrated that

conditions around the Wilmington facility that strictly meet the MCP definition of background may be

difficult to identify, therefore, it is logical to apply the "local condition" concept to surface water and

sediment.

Two background surface water samples and one background sediment sample were collected by CRA in

November, 1992. These samples were collected at sampling locations SW-29 and SW-30. In a March 22,

1995 letter (MADEP, 1995b), the MADEP indicated that the surface water and sediment samples

collected at locations SW-29 and SW-30 did not meet the MCP definition of background because it

appears the locations of the background samples are being impacted by an "upstream" release.

Consequently, these two samples are no longer considered "background" samples, although they may

represent local conditions with respect to environmental receptors in the East Ditch area.

ABB-ES collected 14 surface water samples and 14 sediment background samples between April 1 and

April 4, 1996, plus an additional sediment sample in May 1996. Five surface water samples
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(SW001XXBKX through SW004XXBKX and SW014XXBKX and its duplicate (SW014XXBKD)) and

five sediment samples (SD001XXBKX through SD004XXBKX and SD014XXBKX and its duplicate

(SD014XXBKD)) were analyzed for inorganics (method 6010), total solids (sediment only), total organic

carbon (sediment only), SVOCs (method 8270B), VOCs and trimethylpentenes (method 8240), and TCL

pesticides (method 8080). Four surface water samples (SW001XXBKX through SW004XXBKX) were

analyzed for chloride, hardness (as CaCOj), total filterable solids, and sulfate. Surface water samples

SW005XXBKX through SW013XXBKX and sediment samples SD001XXBKR and SD005XXBKX

through SD013XXBKX were analyzed for TCL pesticides (method 8080). The analytical results for the

background surface water and sediment samples are presented in Tables A2-2 and A2-3, respectively. In

those tables, median and maximum concentrations are presented for the anarytes for which site-specific

background data were collected.

No pesticides or SVOCs were detected in any of the surface water background samples. Those inorganics

and metals detected in at least one background surface water sample include aluminum, barium, calcium,

chloride, iron, magnesium, manganese, potassium, sodium, sulfate, and zinc. Four VOCs (1,1,1-

trichloroethane, tetrachloroethene, toluene, and xylene) were detected. 1,1,1 -Trichloroethane

(4 ng/liter) and tetrachloroethene (4 ng/liter) were detected in SW004XXBKX, while toluene (13 ng/liter)

and xylene (19 fig/liter) were detected in SW001XXBKX. A comparison to VOC concentrations in

associated blank samples indicates these isolated detections are not laboratory artifacts. These isolated

detections of VOCs are unexpected, but these locations are still representative of background conditions

for inorganics and metals, as shown by consistency with concentrations at other background surface water

sampling locations. The isolated detections of VOCs are consistent with neither the MCP definition of

background nor the concept of local conditions (i.e., present consistently and uniformly). Background

levels of VOCs in surface water are therefore assumed to be non-detect, despite the isolated detections.
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Nineteen metals, six pesticides, six SVOCs, and six VOCs were detected in at least one sediment

background sample. The pesticides that were detected (4,4'-DDD, 4,4'-DDE, 4,4'-DDT, alpha-chlordane,

gamma-chlordane, and dieldrin) are persistent compounds that are routinely detected in sediments that are

not impacted by direct sources of OHM (particularly in depositional areas). These compounds and their

reported concentrations are considered background conditions. Among the SVOCs detected, bis(2-

ethylhexyl)phthalate was found in three of five samples tested. This compound is detected almost

ubiquitously in the environment and is also a common laboratory artifact. However, a comparison to

associated blanks does not confirm that these detections are laboratory artifacts. Thus, detected

concentrations of bis(2-ethylhexyl)phthalate are considered a background condition.

In three sediment background samples tested (including one duplicate), no PAHs were detected. Five

PAHs were detected in SD001XXBKX and four PAHs (all estimated values below the reporting limit)

were detected in SD002XXBKX. Concentrations of PAHs in SD001XXBKX appear to be substantially

higher than concentrations in the only other sample with detected PAHs. This suggests this sampling

location is impacted by some source and therefore is not representative of background conditions for

SVOCs. Therefore, the PAH results for SD001XXBKX were not included in the background data set.

PAH concentrations in background sediments are considered to be below the reporting limits for the

background samples.

Among the VOCs detected in background sediment samples, 1,1,1-trichloroethane, acetone, methylene

chloride, and xylene were each detected in two of five samples. Tetrachloroethene was detected in four of

five samples, and 2-butanone was detected in one of five samples. These compounds are often laboratory

artifacts; however, a comparison of detected concentrations to those in associated blanks does not suggest

these VOC detections are laboratory artifacts. The isolated detections of VOCs are consistent with

neither the MCP definition of background nor the concept of local conditions (i.e., present consistently
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and uniformly). Background levels of VOCs in sediment are therefore assumed to be non-detect, despite

the isolated detections.

Groundwater. Groundwater monitoring wells were not installed specifically to collect background water

quality data. In this evaluation, it is assumed, consistent with the MCP definition of background, that

organic compounds (acid extractables, base neutral extractables, and volatiles) would not be detected in

groundwater as a background condition. These compounds would not be present unless the groundwater

was impacted by a release of OHM. The characterization of background conditions for groundwater is

therefore focused on inorganics and metals.

ABB-ES has examined the levels of inorganics in raw water from the Town of Wilmington municipal

supply wells, as well as inorganics in raw water from the Town of Reading municipal supply wells, from

monitoring wells at various disposal sites in the area of the site, from several monitoring wells installed

and monitored as part of the site investigation that historically have not shown evidence of site-related

inorganic or metals contamination, and from numerous private drinking water wells that have not shown

evidence of site-related inorganic or metals contamination. Based upon a review and evaluation of the

available data, it appears that there are three major sources of background inorganics and metals data for

groundwater. These sources are 1) monitoring wells installed during the site investigation that do not

appear to be impacted with respect to inorganics and metals, 2) the Town of Wilmington Town Park water

supply wells, and 3) numerous shallow private water supply wells located along Main Street to the West of

the facility. A review and evaluation of analytical data from all of these sources reveals consistent water

quality with many inorganics and metals either not detected or present at low concentrations. The three

sources of background data are described further below.

Three monitoring well locations have been selected as part of the background data set. These locations

include shallow and deep wells at GW-48-S and GW-48-D (approximately 150 feet east of the facility
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across the railroad tracks), a deep well at GW-72-D (approximately 900 feet southwest of the facility),

and shallow and deep wells at GW-73-S and GW-73-D (approximately 2500 feet north-northwest of the

facility and adjacent to the Town Park Pumping Station and Well). The locations of these wells are

shown on Figure 7.

The raw water from the Town of Wilmington Town Park water supply well (located approximately 2600

feet north-northwest of the facility) is considered representative of background conditions for inorganics

and metals. Multiple rounds of samples have been collected from the Town Park wells and included in

the background data set. The locations of these supply wells are shown on Figure 7.

Fifteen private well locations located along Main Street (approximately 1000 to 1200 feet west of the

facility) are also included in the groundwater background data set. Although these wells are located

downgradient of the facility, concentrations of inorganics and metals in these wells are very low, and the

quality of the water in these wells is consistent with the other background sampling locations. This

indicates that the shallow groundwater along Main Street has not been impacted by site-related OHM.

These locations include: M-24/L-116, M-24/L-117, M-24/L-54, M-24/L-63, M-24/L-64, M-24/L-65, M-

24/L-66, M-24/L-72A, M-24/L-87A, M-24/L-94, M-25/L-03, M-25/L-04, M-25/L-06, M-25/L-O7, and M-

25/L-08-IN. The locations of these wells are shown on Figure 7.

All available analytical data for the background sampling locations from each of these three sources have

been used to characterize background conditions. Analytical results for 82 unfiltered samples (plus four

duplicates) collected between 1986 and 1996 are included in the data set. Table A2-4 presents the

analytical results and summary statistics for the 82 samples. Table A2-5 presents all sample locations and

sample numbers contained in this data set. In Table A2-4, minimum, maximum, and median

concentrations in the database are reported for the VOCs, SVOCs, metals, and inorganics. In all cases,

the reporting limit is the concentration considered representative of non-detects.
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As can be seen in Table A2-4, the background condition for several analytes in unfiltered groundwater is

"t\ot detected." Detection limits are generally below concentrations that might be of human health

concern. Analytes not detected at all in background samples include antimony, arsenic, beryllium,

cadmium, chromium, cobalt, cyanide, fluoride, hexavalent chromium, mercury, nickel, selenium, silver,

thallium, trivalent chromium, and vanadium. Those analytes that were detected in the groundwater

background data set include aluminum (only 1 bit - Town Park 03Sepl992 0.14 mg/1), ammonia, barium,

calcium, chloride, copper, iron, lead, magnesium, manganese, nitrate, nitrite, potassium, sodium, sulfate,

and zinc. All sample results (not only detects) were included in the calculation of the summary statistics

presented in Table A2-4.
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TABLE A2-1
SOIL BACKGROUND ANALYTICAL RESULTS

Olin Corporation
Wilmington, MA Facility

Analyte
SVOC (ug/Kg)
Benzo(b)fluoranthene
Ruoranthene
Phenanthrene
Pyrene
Metals (mg/Kg)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium

SS015XXBKX
WM0747-2

4/22/96

J 62
J 66
J 43
J 65

2000

290

35

SS016XXBKX
WM0747-3

4/22/96

< 430
< 430
< 430
< 430

270

220

29

SS017XX8KD
WM0747-4
(duplicate)

4/22/96

J 58
J 47

< 400
J 47

130

,-

120

22

SS017XXBKX
WM0747-1

4/22/96

< 400
< 400
< 400
< 400

120

120

23

SS018XXBKX
WM0747-6

4/22/96

< 400
< 400
< 400
< 400

250

230

26

SS019XXBKX
WM0747-7

4/22/96

< 360
< 360
< 360
< 360

880

260

28

BGS-01
11/02/92

< 330
< 330
< 330
< 330

7900
< 20
7.1

22
< 1 .5
< I
1400

16
3.7
6.4

12000
11

3000
150

< 0.1
6.5

1400
< 0.64
< 1.5
130

< 0.5
16

BH-41
11/02/92

< 330
< 330
< 330
< 330

6100
< 20
6.2
II

< 1.5
< I
620
14
2.4

5.1
9200
< 10
2400
100

< 0.1
5.5

910
< 0.64
< 1.5

39
< 0.5

12
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TABLE A2-1

SOIL BACKGROUND ANALYTICAL RESULTS

OUn Corporation
Wilmington, MA Facility

Analyto
Zinc
WatChttmfetry (ntg/Kg)

Nitrogen-Ammonia as N
Sulfate

SS015XXBKX
WM0747-2

4/22/96

< 8
< 80

SS016XXBKX
WM0747-3

4/22/96

37
< 40

SS017XXBKD
WM0747-4
(duplicate)

4/22/96

17
30

SS017XXBKX
WM0747-1

4/22/96

34
< 40

8S018XXBKX
WM0747-6

4/22/96

31
< 20

SS019XXBKX
WM0747-7

4/22/96

19
< 40

BGS-01
11/02/92

2)

BH-41
11/02/92

16
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TABLE A2-2
SURFACE WATER CONCENTRATIONS AT BACKGROUND SAMPLE LOCATIONS - SUMMARY STATISTICS

Olin Corporation
Wilmington, MA Facility

Analyte
VOC (ug/L)
1,1,1 -Trichloroethane
Tetrachloroethene
Toluene
Xylene
Metals (mg/L)
Aluminum
Barium
Calcium
Iron
Magnesium
Manganese
Potassium
Sodium
Zinc
Wet Chemistry (mg/L)
Chloride
Hardness, CaCO3
Solids - Filterable
Sulfate

Frequency
of

Detection*

1 / 5
1 / 5
1 / 5
1 / 5

I / 5
5/ 5
5 / 5
5 / 5
5/ 5
5/ 5
5 / 5
5/ 5
2/ 5

41 4
41 4
41 4
41 4

Minimum
SQL

5
5
5
5

0.?

0.025

Maximum
SQL

5
5
5
5

0.?

0.025

Minimum
Detected

Concentration

4
4

13
19

0.37
0.01
9.9

0.16
2.1

0.01
1.2
32

0.031
-

68
35

150
19

Maximum
Detected

Concentration

4
4

13
19

0.37
0.034

28
1.8
3.4
0.1
3.3
58

0.048

110
87

280
24

Median of all Samples **

<5
<5
<5
<5

O.I
0.018

18
0.235

2.7
0.042

2.4
44

<0.025

71
56

180
21

Duplicate samples were averaged with their original samples prior to calculation ot statistics.
* Nine additional surface water samples (SW005XXBKX through SW013XXBKX) were collected and analyzed for pesticides only;
however, no pesticides were detected in these background samples.

** The median represents the median value of all sample results, including non-detects, for which the reporting limit
was used as the concentration value.

SQL = sample quantitation limit
ug/L = micrograms per liter
mg/L = milligrams per lifer
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TABLE A2-2
SURFACE WATER BACKGROUND ANALYTICAL RESULTS

Olln Corporation
Wilmington, MA Facility

Analyte
VOC (ug/L)
1,1,1 -Trichloroethane
Tetrachloroethene
Toluene
Xylene
Metals (mg/L)
Aluminum
Barium
Calcium
Iron
Magnesium
Manganese
Potassium
Sodium
Zinc
Wet Chemistry (mg/L)
Chloride
Hardness, CaCO3
Solids - Filterable Residue
Sulfate

SW001XXBKX
WMOS93-1

4/1/96

< 5
< 5

13
19

< 0.1
0.034
28
1.8
3.4
0.099
3.3
58
0.048

110
87
280
24

SW002XXBKX
WM0593-4

4/1/96

< 5
< 5
< 5
< 5

0.37
0.023
18
0.56
3
0.1
2.4
32

< 0.025

68
62
190
22

SW003XXBKX
WM0625-5

4/3/96

< 5
< 5
< 5
< 5

< 0.1
0.01
9.9
0.18
2.1
0.01
1.2
37

< 0.025

74
35
150
19

SW004XXBKX
WM0625-6

4/3/96

J 4
J 4
< 5
< 5

< 0.1
0.018
15
0.16
2.7
0.01
2.6
44

< 0.025

81
50
170
20

SW014XXBKD
WM0640-8
(duplicate)

4/4/96

< 5
< 5
< 5
< 5

< O.I
0.019
19
0.25
2.7
0.042
2.1
47
0.032

SW014XXBKX
WM0640-7

4/4/96

< 5
< 5
< 5
< 5

< 0.1
0.018
18
0.22
2.6
0.041
2
45
0.03
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TABLE A2-3
SEDIMENT CONCENTRATIONS AT BACKGROUND SAMPLE LOCATIONS - SUMMARY STATISTICS

Olln Corporation
Wilmington, MA Facility

Analyte
VOCs (ug/Kg)
1 , 1 , 1 -Trichloroethane
2-Butanone
Acetone
Methytene Chloride
Tetrachloroethene
Xylene
SVOCs (ug/Kg)
Benzo(a)Pyrene
Benzo(b)fluoranthene
Chrysene
Fluoranthene
Pyrene
bis(2-ethy1hexyl)phthalate
Pesticides (ug/Kg)
4,4'-DDD
4,4'-DDE
4,4'-DDT
Alpha-chlordane
Oieldrin
Gamma-chlordane
Metals (mg/Kg)
Aluminum
Arsenic
Barium
Calcium
Chromium (VI)
Chromium, Total
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury

Frequency of
Detection

2/5
1/5
2/5
2/5
4/5
2/5

1/4
1/4
1/4
1/4
1/4
3/5

10/14
8/14
3/14
1/14
2/14
1/14

5/5
5/5
5/5
5/5
4/5
5/5
2/5
4/5
5/5
5/5
5/5
5/5
3/5

Range of
SQLs

9-15
27-44
27-44
23-29
12-12
12-29

530 - 960
530-790
530-790
530-790
530-790
760 - 960

5-9.6
5-9.6
5-12
2.6-9.5
2.9-18
2.6-9.5

NR
NR
NR
NR
0.5 - 0.5
NR
4.9-7.2
5.7 - 5.7
NR
NR
NR
NR
0.14-0.27

Minimum
Detected

Concentration

8.8
130
11
12
6
4

420
750
510
860
750
315

2.8
2.8
8.1
5.6
17
5.3

1,100
6.9
8.2

1,300
0.53

11
5.1
15

4,000
11

220
55

0.27

Maximum Detected
Concentration

19
130
190
13
25

9

420
750
510
860
750

2,000

260
460
31
5.6
27
5.3

12,000
44
45

4,100
1.2

19.5
6.7
33

14,000
89

3,200
680
0.54

Median of all Samples*

<14
<42
<42
<23

12
<12

<668
572

<960
<668
<668
572

7.6
<8.5

8.5
<4.4
0:2
<4.4

6,300
8.5

32.5
2,100

0.53
13

6.7
21

6,400
26.5

1,200
128

0.27
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TABLE A2-3
SEDIMENT CONCENTRATIONS AT BACKGROUND SAMPLE LOCATIONS - SUMMARY STATISTICS

Olin Corporation
Wilmington, MA Facility

Analyte
Nickel
Potassium
Sodium
Thallium
Vanadium
Zinc
Other (mg/Kg)
Solids-Total Residue (TS) (wt%)
Total Organic Carbon

Frequency of
Detection

2/5
4/5
5/5
1/5
5/5
5/5

15/15
11/11

Range of
SQLs

7.8 - 9.6
100-100
NR
2.5 - 3.8
NR
NR

NR
NA

Minimum
Detected

Concentration
11

270
70
3.6
8.9
18

18
15,000

Maximum Detected
Concentration

15.5
805
290
3.6
26

130

69
380,000

Median of all Samples*
<9.6
490
114

<3.4
16

61.5

39
66,000

Duplicate samples were averaged with their original samples prior to calculation of statistics.
PAH data for SD001XXBKX were not included in summary statistics

* The median represents the median value of all sample results, including non-detects, for which the reporting
limit was used as the concentration value.

SQL = sample quantitation limit
ug/L = micrograms per liter
mg/L = milligrams per liter
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TABLE A2-3
SEDIMENT BACKGROUND ANALYTICAL RESULTS

Olin Corporation
Wilmington, MA Facility

Analyte
VOCs (ug/Kg)
1,1,1 -Trichloroethane
2-Butanone
Acetone
Methylene Chloride
Tetrachloroethene
Xylene
SVOCs (ug/Kg)
Benzo(a)Pyrene
Benzo(b)fluoranthene
Chrysene
Fluoranthene
Pyrene
bis(2-ethylhexyl)phthalate
Pesticides (ug/Kg)
4,4'-DDD
4,4'-DDE
4,4'-DDT
Alpha-chjordane
Dieldrin
Gamma-chlordane
Metals (mg/Kg)
Aluminum
Arsenic
Barium
Calcium
Chromium (VI)
Chromium, Total
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury

SD001XXBKR
WM0992-1

5/21/96

< 5.6
< 5.6
< 5.6
< 2.9
< 2.9
< 2.9

S0001XXBKX
WM0593-2

4/1/96

19
< 35
JB 11
< 23

25
< 12

1800
4100
2900
4800
3600

< 760

4300
9.7
16
1300

< .5
12

< 5.8
33
5900
20
1200
55
.54

SD002XXBKX
WM0593-5

4/1/96

< 15
< 44
< 44
< 29
J 12
J 9

< 960
J 750
J 510
J 860
J 750
< 960

17
15

J 8.1
5.6

< 9.6
5.3

12000
8.5
39
2100
.53
16

< 7.2
21
14000
58
1000
680
.33

SD003XXBKX
WM0625-7

4/3/96

< 14
< 42
< 42
J 13
J 6
< 14

< 790
< 790
< 790
< 790
< 790

1600

22
17

< 9.2
< 4.8
< 9.2
< 4.8

6300
6.9
45
4100
.53
13
6.7
15
6400
89
1700
630
.27

SD004XXBKX
WM0625-8

4/3/96

< 12
130

B 190
< 24
< 12
< 12

J 420
< 790
< 790
< 790
< 790

2000

J 4.6
< 7.9
< 7.9
< 4.1
< 7.9
< 4.1

1100
44
8.2
2400
1.2
11

< 6.8
< 5.7

4000
11
220
77

< .2

SD005XXBKX
WM0607-2

4/2/96

< 5
< 5
< 5
< 2.6
< 5
< 2.6

SD006XXBKX
WM0607-3

4/2/96

150
47

< 12
< 6.1
< 12
< 6.1

SD007XXBKX
WM0607-4

4/2/96

7.4
J 4.4

< 3.1
< 5.$ 3:r

< 3.1
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TABLE A2-3
SEDIMENT BACKGROUND ANALYTICAL RESULTS

Olin Corporation
Wilmington, MA Facility

Analyta
Nickel
Potassium
Sodium
Thallium
Vanadium
Zinc
Other (mg/Kg)
Solids-Total Residue (TS) %
Total Organic Carbon

SD001XXBKR
WM0992-1

5/21/96

59
17000

SD001XXBKX
WMOS93-2

4/1/96
< 7.8

510
110

< 2.9
16
66

44
34000

SD002XXBKX
WM0593-5

4/1/96
< 9.6

270
180
3.6
15
130

35
59000

SD003XXBKX
WM0625-7

4/3/96
11
490
290

< 3.8
21
59

36
1 30000

SD004XXBKX
WM0625-8

4/3/96
< 9.1
< 100

70
< 3.4

8.9
18

41
380000

SD005XXBKX
WM0607-2

4/2/96

68
21000

SD006XXBKX
WM0607-3

4/2/96

28
110000

SD007XXBKX
WM0607-4

4/2/96

55
66000
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TABLE A2-3
SEDIMENT BACKGROUND ANALYTICAL RESULTS

Olin Corporation
Wilmington, MA Facility

Analvte
VOCs (ug/Kg)
1,1,1 -Trichloroethane
2-Butanone
Acetone
Methylene Chloride
Tetrachloroethene
Xylene
SVOCs (ug/Kg)
Benzo(a)Pyrene
Benzo(b)fluoranthene
Chrysene
Fluoranthene
Pyrene
bis(2-ethylhexyl)phthalate
Pesticides (ug/Kg)
4,4'-DDD
4,4'-DDE
4,4'-DDT
Alpha-chlordane
Dieldrin
Gamma-chlordane
Metals (mg/Kg)
Aluminum
Arsenic
Barium
Calcium
Chromium (VI)
Chromium, Total
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury

SD008XXBKX
WM0625-3

4/3/96

J 2.8
J 2.8
< 5
< 2.6

27
< 2.6

SD009XXBKX
WM0625-4

4/3/96

14
21

< 8.9
< 4.6

17
< 4.6

SD010XXBKX
WM0640-4

4/4/96

J 5.4
< 9.2
< 9.2
< 4.8
< 9.2
< 4.8

S0011XXBKX
WM0640-5

4/4/96

< 6.6
< 6.6
< 6.6
< 3.4
< 6.6
< 3.4
-1'

SD012XXBKX
WM0640-6

4/4/96

21
J 6.1
< 11
< 5.6
< 11
< 5.6

S0013XXBKX
WM0607-1

4/2/96

260
460
31

< 9.5
< 18
< 9.5

SD014XXBKD
WM0640-1 1

(duplicate)
4/4/96

< 9
< 27
< 27
JB 10

14
J 4

< 560
< 560
< 560
< 560
< 560
J 390

< 5.9
< 5.9
< 5.9
< 3.1
< 5.9
< 3.1

8500
4.8
25
1000
.66
15

< 4.9
17
6800
20
2400
97

< .14

SD014XXBKX
WM0640-10

4/4/96

J 13
< 44
< 44
< 29

22
< 15

< 530
< 530
< 530
< 530
< 530
J 240

< 9.6
< 9.6
< 9.6
< 4.9
< 9.6
< 4.9

\ 3:'

14000
9.2
40
1600
.74
24
7.8
29
11000
33
3900
160

< .27
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TABLE A2-3
SEDIMENT BACKGROUND ANALYTICAL RESULTS

Olin Corporation
Wilmington, MA Facility

Analvte
Nickel
Potassium
Sodium
Thallium
Vanadium
Zinc
Other (mg/Kg)
Solids-Total Residue (TS) %
Total Organic Carbon

SD008XXBKX
WM0625-3

4/3/96

69
15000

SD009XXBKX
WM0625-4

4/3/96

37
140000

SD010XXBKX
WM0640-4

4/4/96

36

SD011XXBKX
WM0640-5

4/4/96

51

SD012XXBKX
WM0640-6

4/4/96

31

SD013XXBKX
WM0607-1

4/2/96

18
260000

SD014XXBKD
WM0640-1 1

(duplicate)
4/4/96

12
630
89

< 2.5
19
45

57

SD014XXBKX
WM0640-10

4/4/96
19
980
140

< 3.7
32
78

34
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TABLE A2-4
GROUNDWATER BACKGROUND ANALYTICAL RESULTS

Olin Corporation
Wilmington, MA Facility

Analyte
VOCs (ug/L)
1 ,3,5-Trimethylbenzene
Acetone
Chlorobenzene
Chloroform
cis-1 ,2-Dichloroethene
Methylene Chloride
Tetrachloroethene (PCE)
Toluene
Trichloroethene (TCE)
SVOCs (ug/L)
1,2-Dichlorobenzene
Naphthalene
Metals (mg/L)
Aluminum
Barium
Calcium
Copper
Iron
Lead
Magnesium
Manganese
Potassium
Sodium
Zinc
Inorganics (mg/L)
Chloride
Nitrate as N

1000032

31

1000033

9.2

1000157

12
1

< 5

< 10
< 5
< 5
< 5

< 10
< 10

28

1000158

8
< 5

1

< 10
< 5
< 5
< 5

< 10
< 10

11

1000286

< 15
< 5
< 5

< 10
< 5
< 5

5

< 10
< 10

45

1000287

< 15
< 5
< 5

< 10
< 5
< 5
< 5

< 10
< 10

8.3

1000291

< 15
< 5

4

< 10
< 5
< 5
< 5

< 10
< 10

18

1000392

< 15
< 5
< 5

< 10
< 5
< 5
< 5

< 10
< 10
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TABLE A2-4

GROUNDWATER BACKGROUND ANALYTICAL RESULTS

Olin Corporation
Wilmington, MA Facility

Analyte
Nitrite as N
Nitrogen, Ammonia
Sulfate as S04
Total Dissolved Solids (TDS)

1000032

< 0.1
16

1000033

0.27
32

1000157

0.13
13

1000158

32

1000286

0.14
20

1000287

0.1
29

1000291

< 0.1
29

1000392
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TABLE A2-4
GROUNDWATER BACKGROUND ANALYTICAL RESULTS

Olin Corporation
Wilmington, MA Facility

Analyte
VOCs (ug/L)
1 ,3,5-Trimethylbenzene
Acetone
Chlorobenzene
Chloroform
cis-1 ,2-Dichloroethene
Methylene Chloride
Tetrachloroethene (PCE)
Toluene
Trichloroethene (TCE)
SVOCs (ug/L)
1 ,2-Dichlorobenzene
Naphthalene
Metals (mg/L)
Aluminum
Barium
Calcium
Copper
Iron
Lead
Magnesium
Manganese
Potassium
Sodium
Zinc
Inorganics (mg/L)
Chloride
Nitrate as N

1000393

< 15
< 5
< 5

< 10
< 5
< 5
< 5

< 10

3.7

1000431

24
0.01

1.4

4.2
0.42

2
37

67
0.6

1000432

•v

24
< 0.03

2.3

4.2
0.47

3.1
50

76
0.5

1000433

21
< 0.03

1.1

3.5
0.45

3.2
55

85
0.7

1000434

32
0.13
6.6

0.009
4.4

0.42
2.8
54

105
0.5

1000435

23
0.03

3.5

4
0.57
2.9
35

65
0.42

1000436

75

1000438

• :•

100
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TABLE A2-4
GROUNDWATER BACKGROUND ANALYTICAL RESULTS

Olin Corporation
Wilmington, MA Facility

Analyte
Nitrite as N
Nitrogen, Ammonia
Sulfate as S04
Total Dissolved Solids (TDS)

1000393

< 0.1
9.7

1000431
< 0.002

0.22
40

1000432
0.005

0.26
40

1000433

0.18
30

1000434
0.008
0.08

27

1000435
0.012

0.3
29

1000436

0.22
31

1000438

0.25
27
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TABLE A2-4
GROUNDWATER BACKGROUND ANALYTICAL RESULTS

Olin Corporation
Wilmington, MA Facility

Analyte
VOCs (ug/L)
1 ,3,5-Trimethylbenzene
Acetone
Chlorobenzene
Chloroform
cis-1 ,2-Dichloroethene
Methylene Chloride
Tetrachloroethene (PCE)
Toluene
Trichloroethene (TCE)
SVOCs (ug/L)
1 ,2-Dichlorobenzene
Naphthalene
Metals (mg/L)
Aluminum
Barium
Cajcium
Copper
Iron
Lead
Magnesium
Manganese
Potassium
Sodium
Zinc
Inorganics (mg/L)
Chloride
Nitrate as N

1000439

27

4.7

50

110

1000440

18

2.8

49

78
1.2

1460003

< 0.2
< 0.26

2
1.7

0.16

2.7

0.26

0.14
0.026

»
< 0.025

4
< 0.005

0.48

40
< 0.025

72
0.53

1460430

25

4.4

70

130
0.78

1460486

29

5.1

60

88
0.56

1460704

29

4.9

69

110
0.68

1460709

33

4.9

73

150
0.49

1460714

25.

4.2

76

140
0.97
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TABLE A2-4

GROUNDWATER BACKGROUND ANALYTICAL RESULTS

Olin Corporation
Wilmington, MA Facility

Analyte
Nitrite as N
Nitrogen, Ammonia
Sulfate as S04
Total Dissolved Solids (IDS)

1000439

0.33
31

1000440

< 0.1
18

1460003
< 0.05

0.34
27

1460430

0.2
18

1460486

0.25
38

1460704

0.23
20

1460709

0.3
31

1460714

0.16
18
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TABLE A2-4
GROUNDWATER BACKGROUND ANALYTICAL RESULTS

Olin Corporation
Wilmington, MA Facility

Analyte
VOCs (ug/L)
1 ,3,5-Trimethylbenzene
Acetone
Chlorobenzene
Chloroform
cis-1 ,2-Dichloroethene
Methylene Chloride
Tetrachloroethene (PCE)
Toluene
Trichloroethene (TCE)
SVOCs (ug/L)
1,2-Dichlorobenzene
Naphthalene
Metals (mg/L)
Aluminum
Barium
Calcium
Copper
Iron
Lead
Magnesium
Manganese
Potassium
Sodium
Zinc
Inorganics (mg/L)
Chloride
Nitrate as N

1460732

32

5.5

72

130
0.61

1460756

0.02

< 0.05
< 0.16

1.2
< 0.04
< 0.13
< 0.1

44
0.05

< 0.1
< 0.005

0.039
1.2

< 0.005

0.72

17
< 0.025

21
0.29

1460757
Duplicate

< 0.07

< 0.05
< 0.16

0.87
< 0.04
< 0.13
< 0.1

42
0.05

< 0.1
<° 0.005

0.036
1.2

< 0.005

0.72

17
< 0.025

21
0.26

1460758

< 0.07

< 0.05
< 0.16

0.44
< 0.04
< 0.13
< 0.1

84
< 10

< 0.1
0.022

0.04
0.48

< 0.005

0.97

20
< 0.025

42
0.19

1460759

< 0.07

< 0.05
< 0.16

0.71
< 0.04
< 0.13
< 0.1

72
< 10

< 0.1
0.007

0.032
0.64

< 0.005

0.16

31
0.14

56
< 0.29

1460760

< 0.07

< 0.05
< 0.16

0.48
< 0.04
< 0.13
< 0.1

77
< 10

< 0.1
0.006

< 0.025
0.43

0.005

0.38

21
< 0.025

34
0.22

1460762

< 0.07

< 0.05
< 0.16

0.55
< 0.04
< 0.13
< 0.1

60
< 10

< 0.1
< 0.005

0.042
0.52

< 0.005

0.19

20
< 0.025

38
0.28

1460764

'•V

36
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TABLE A2-4
GROUNDWATER BACKGROUND ANALYTICAL RESULTS

Olin Corporation
Wilmington, MA Facility

Analyte
Nitrite as N
Nitrogen, Ammonia
Sulfate as S04
Total Dissolved Solids (TDS)

1460732

0.31
35

1460756

< 0.1
16

120

1460757
Duplicate

< 0.1
16

120

1460758

0.32
13

140

1460759

< 0.1
16

150

1460760

0.54
18

140

1460762

0.37
16

120

1460764

< 0.1
13
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TABLE A2-4
GROUNDWATER BACKGROUND ANALYTICAL RESULTS

Olin Corporation
Wilmington, MA Facility

Analyte
VOCs (ug/L)
1 ,3,5-Trimethylbenzene
Acetone
Chlorobenzene
Chloroform
cis-1 ,2-Dichloroethene
Methylene Chloride
Tetrachloroethene (PCE)
Toluene
Trichloroethene (TCE)
SVOCs (ug/L)
1 ,2-Dichlorobenzene
Naphthalene
Metals (mg/L)
AJuminum
Barium
Calcium
Copper
Iron
Lead
Magnesium
Manganese
Potassium
Sodium
Zinc
Inorganics (mg/L)
Chloride
Nitrate as N

1460766

20

1460767

86

1460768

*

98

1460769

75

1460770

40

1460771

58

1460772

99

1460773

• •

56
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TABLE A2-4
GROUNDWATER BACKGROUND ANALYTICAL RESULTS

Olin Corporation
Wilmington, MA Facility

Analyte
Nitrite as N
Nitrogen, Ammonia
Sulfate as S04
Total Dissolved Solids (IDS)

1460766

< 0.1
13

1460767

< 0.1
18

1460768

< 0.1
16

1460769

< 0.1
17

1460770

0.44
20

1460771

< 0.1
18

1460772

< 0.1
20

1460773

< 0.1
23
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TABLE A2-4
GROUNDWATER BACKGROUND ANALYTICAL RESULTS

Olin Corporation
Wilmington, MA Facility

Analyte
VOCs (ug/L)
1 ,3,5-Trimethylbenzene
Acetone
Chlorobenzene
Chloroform
cis-1 ,2-Dichloroethene
Methylene Chloride
Tetrachloroethene (PCE)
Toluene
Trichloroethene (TCE)
SVOCs (ug/L)
1 ,2-Dichlorobenzene
Naphthalene
Metals (mg/L)
Aluminum
Barium
Calcium
Copper
Iron
Lead
Magnesium
Manganese
Potassium
Sodium
Zinc
Inorganics (mg/L)
Chloride
Nitrate as N

1460774

92

1460775

5.3

1460776

'T

66

1460777

91

1460778

51

1460779

48

1460780

17

1460781

•'

67
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TABLE A2-4
GROUNDWATER BACKGROUND ANALYTICAL RESULTS

Olin Corporation
Wilmington, MA Facility

Analyte
Nitrite as N
Nitrogen, Ammonia
Sulfate as S04
Total Dissolved Solids (TDS)

1460774

< 0.1
17

1460775

< 0.1

1460776

< 0.1
34

1460777

< 0.1
31

1460778

0.42
14

1460779

< 0.1
18

1460780

< 0.1
16

1460781

< 0.1
15
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TABLE A2-4
GROUNDWATER BACKGROUND ANALYTICAL RESULTS

Olin Corporation
Wilmington, MA Facility

Analyte
VOCs (ug/L)
1 ,3,5-Trimethylbenzene
Acetone
Chlorobenzene
Chloroform
cis-1 ,2-Dichloroethene
Methylene Chloride
Tetrachloroethene (PCE)
Toluene
Trichloroethene (TCE)
SVOCs (ug/L)
1 ,2-Dichlorobenzene
Naphthalene
Metals (mg/L)
Aluminum
Barium
Calcium
Odpper
Iron
Lead
Magnesium
Manganese
Potassium
Sodium
Zinc
Inorganics (mg/L)
Chloride
Nitrate as N

1460782

120

1460783

73

1460784

\"

82

1460785

33

1460786

5.2

1460787

39

1460788

88

1460791

< 0.07

< 0.05
< 0.16
< 0.22

0.27
< 0.04

0.23
< 0.1

82
< 10

< 0.1
0.022

0.031
< 0.025
< 0.005

37
< 0.025

92
6
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TABLE A2-4
GROUNDWATER BACKGROUND ANALYTICAL RESULTS

Olin Corporation
Wilmington, MA Facility

Analyte
Nitrite as N
Nitrogen, Ammonia
Sulfate as S04
Total Dissolved Solids (IDS)

1460782

< 0.1
19

1460783

< 0.1
43

1460784

< 0.1
38

1460785

< 0.1
16

1460786

< 0.1
11

1460787

0.45
15

1460788

< 0.1
26

1460791

< 0.1
39
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TABLE A2-4
GROUNDWATER BACKGROUND ANALYTICAL RESULTS

Olin Corporation
Wilmington, MA Facility

Analyte
VOCs (ug/L)
1 ,3,5-Trimethylbenzene
Acetone
Chlorobenzene
Chloroform
cis-1 ,2-Dichloroethene
Methylene Chloride
Tetrachloroethene (PCE)
Toluene
Trichloroethene (TCE)
SVOCs (ug/L)
1 ,2-Dichlorobenzene
Naphthalene
Metals (mg/L)
Aluminum
Barium
Calcium
Copper
Iron
Lead
Magnesium
Manganese
Potassium
Sodium
Zinc
Inorganics (mg/L)
Chloride
Nitrate as N

1460792

< 0.07

< 0.05
< 0.16
< 0.22

0.27
< 0.04
< 0.13
< 0.1

90
< 10

< 0.1
0.013

< 0.025
< 0.025
< 0.005

9.1
< 0.025

98
0.24

1460793

< 0.07

< 0.05
< 0.16
< 0.22

0.6
< 0.04
< 0.13
< 0.1

77
< 10

< 0.1
0.024

< 0.025
< 0.025
< 0.005

8.7
< 0.025

88
0.34

1460794

< 0.07

< 0.05
< 0.16
< 0.22

0.34
< 0.04
< 0.13
< 0.1

68
< 10

< 0.1
O.«21

< 0.025
< 0.025
< 0.005

12
0.067

130
0.2

1460795

< 0.07

< 0.05
< 0.16
< 0.22
< 0.24
< 0.04
< 0.13
< 0.1

71
< 10

< 0.1
< 0.005

< 0.025
< 0.025
< 0.005

18
0.059

73
1.7

1460796

< 0.07

< 0.05
< 0.16
< 0.22

0.32
< 0.04
< 0.13
< 0.1

93
< 10

< 0.1
0.007

< 0.025
0.22

< 0.005

28
0.05

54
5.1

1460797

< 0.07

< 0.05
< 0.16
< 0.22

0.33
< 0.04
< 0.13
< 0.1

68
< 10

< 0.1
< 0.005

< 0.025
< 0.025
< 0.005

26
< 0.025

26
< 0.05

1460798

< 0.07

< 0.05
0.53

< 0.22
0.42
0.1

< 0.13
< 0.1

87
< 10

< 0.1
0.017

0.036
< 0.025
< 0.005

4.8
0.058

6.9
4.2

1460800
Duplicate

< 0.07

< 0.05
< 0.16

0.41
< 0.04
< 0.13
< 0.1

78
< 10

< 0.1
0.023

0.026
< 0.091
< 0.005

37
< 0.025

92
6.2
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TABLE A2-4
GROUNDWATER BACKGROUND ANALYTICAL RESULTS

Olin Corporation
Wilmington, MA Facility

Analyte
Nitrite as N
Nitrogen, Ammonia
Sulfate as S04
Total Dissolved Solids (TDS)

1460792

< 0.1
19

1460793

< 0.1
19

1460794

< 0.1
19

1460795

< 0.1
37

1460796

< 0.1
27

1460797

< 0.1
18

1460798

< 0.1
9.4

1460800
Duplicate

< 0.1
39
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TABLE A2-4

GROUNDWATER BACKGROUND ANALYTICAL RESULTS

Olin Corporation
Wilmington, MA Facility

Analyte
VOCs (ug/U
1 ,3,5-Trimethylbenzene
Acetone
Chlorobenzene
Chloroform
cis-1 ,2-Dichloroethene
Methylene Chloride
Tetrachloroethene (PCE)
Toluene
Trichloroethene (TCE)
SVOCs (ug/L)
1,2-Dichlorobenzene
Naphthalene
Metals (mg/L)
Aluminum
Barium
Calcium
Copper
Iron
Lead
Magnesium
Manganese
Potassium
Sodium
Zinc
Inorganics (mg/L)
Chloride
Nitrate as N

1460832

96

1460833

180

1460960

o

36

5.8

93

70
0.29

1460967

96

5.4

3.3
76

164
2.3

1460975

23.6

4.26

52.6

90.8
< 0.2

1461026

< 0.2
< 0.1

64.2
< 0.02

0.088
0.0063

10
< 0.01

2.6
11.2

< 0.02

72.1
0.24

1461027

< 0.2
< 0.1

71.5
< 0.02

0.097
< 0.005

5.89
< 0.01

1.48
32.6

< 0.02

103
0.97

1461028

< Q.2
< 0.1

52.5
0.036
0.041

< 0.005
5.6

< 0.01
2.62
38.7
0.03

107
3.25
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TABLE A2-4

GROUNDWATER BACKGROUND ANALYTICAL RESULTS

Olin Corporation
Wilmington, MA Facility

Analyte
Nitrite as N
Nitrogen, Ammonia
Sulfate as S04
Total Dissolved Solids (TDS)

1460832

< 0.1
20

1460833

< 0.1
19

1460960

0.49
55

1460967

49

1460975

< 5
32

1461026
< 0.005

< 0.5
13

316

1461027
< 0.005

< 0.5
30

338

1461028
< 0.005

< 0.5
21

328
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TABLE A2-4
GROUNDWATER BACKGROUND ANALYTICAL RESULTS

Olin Corporation
Wilmington, MA Facility

Analyte
VOCs (ug/L)
1 ,3,5-Trimethylbenzene
Acetone
Chlorobenzene
Chloroform
cis-1 ,2-Dichloroethene
Methylene Chloride
Tetrachloroethene (PCE)
Toluene
Trichloroethene (TCE)
SVOCs (ug/L)
1 ,2-Dichlorobenzene
Naphthalene
Metals (mg/L)
Aluminum
Barium
Calcium
Copper
Iron
Lead
Magnesium
Manganese
Potassium
Sodium
Zinc
Inorganics (mg/L)
Chloride
Nitrate as N

1461029

< 0.2
< 0.1

21.4
< 0.02
< 0.03

< 0.005
1.43

< 0.015
2.62
23.2

< 0.02

33.2
3.25

1461030

< 0.2
< 0.1

34.4
0.043

< 0.03
< 0.005

4.98
0.115

2.87
121

< 0.02

235
0.88

1461031

< 0.2
<i^0.1

68.9
< 0.02

0.084
< 0.005

9.78
< 0.01

2.17
13.1

0.178

104
0.45

1461032
Duplicate

< 0.2
< 0.1

69.5
< 0.02

0.095
< 0.005

9.8
< 0.01

2.51
13.1

0.182

104
0.46

1461033

< 0.2
< 0.1

53.6
< 0.02

0.1
0.0056

7.08
0.075

1.87
31.3

< 0.02

78.7
0.51

1461034

< 0.2
< 0.1

72.9
< 0.02
< 0.03

< 0.005
8.16

< 0.01
2.64
20.6

< 0.02

80
2.57

1461035

< 0.2
< 0.1

13.2
< 0.02

0.554
< 0.005

1.99
0.859

1.64
15.3

< 0.02

19
0.48

1461036

< 0.2
< t>:¥

7.53
0.103
0.065

< 0.005
1.28

0.043
1.65
23.3

0.098

32.2
0.44
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TABLE A2-4
GROUNDWATER BACKGROUND ANALYTICAL RESULTS

Olin Corporation
Wilmington, MA Facility

Analyte
Nitrite as N
Nitrogen, Ammonia
Sulfate as 804
Total Dissolved Solids (TDS)

1461029
< 0.005

< 0.5
21

168

1461030
< 0.005

< 0.5
21

463

1461031
< 0.005

< 0.5
18

342

1461032
Duplicate

< 0.005
< 0.5

19
347

1461033
< 0.005

< 0.5
30

316

1461034
< 0.005

< 0.5
27

319

1461035
< 0.005

< 0.5
18

143

1461036
< 0.005

< 0.5
22
88
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TABLE A2-4
GROUNDWATER BACKGROUND ANALYTICAL RESULTS

Olin Corporation
Wilmington, MA Facility

Analyte
VOCs (ug/L)
1 ,3,5-Trimethylbenzene
Acetone
Chlorobenzene
Chloroform
cis-1 ,2-Dichloroethene
Methylene Chloride
Tetrachloroethene (PCE)
Toluene
Trichloroethene (TCE)
SVOCs (ug/L)
1 ,2-Dichlorobenzene
Naphthalene
Metals (mg/L)
Aluminum
Barium
Calcium
Copper
Iron
Lead
Magnesium
Manganese
Potassium
Sodium
Zinc
Inorganics (mg/L)
Chloride
Nitrate as N

1461037
Duplicate

< 0.2
< 0.1

7.68
0.104
0.049

< 0.005
1.31

0.048
1.62
24.3

0.049

34.1
0.45

1461038

< 0.2
< 0.1

61.9
< 0.02
< 0.03

< 0.005
9.16

< 0.01
2.02
10.5

< 0.02

88.2
0.2

1461039

< 0.2
< 0.1
< 0.1

"r0.133
< 0.03

< 0.005
0.1

< 0.01
0.55
175

< 0.02

229
2.69

1461106 1461107 1461108
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TABLE A2-4

GROUNDWATER BACKGROUND ANALYTICAL RESULTS

Olin Corporation
Wilmington, MA Facility

Analyte
Nitrite as N
Nitrogen, Ammonia
Sulfate as S04
Total Dissolved Solids (IDS)

1461037
Duplicate

< 0.005
< 0.5

18
118

1461038
< 0.005

< 0.5
18

356

1461039
< 0.005

< 0.5
21

520

1461106 1461107 1461108
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TABLE A2-5 ','.

LIST OF SAMPLES FOR GROUNDWATER

Sample Number
1000032
1 OOO033
1000157
1000158
1000286
1000287
1000291
1000392
1000393
1000431
1000432
1O00433
10OO434
10OO435
1000436
1000438
1000439
1000440
1460003
1460430
1460486
1460704
1460709
1460714
1460732
1460756
1460757
1460758
1460759
1460760
1460762
1460764
1460766
1460767
1460768
1460769
1460770
1460771
1460772
1460773
1460774
1460775
1460776
1460777
1460778
1460779
1460780
1460781
1 460782
1460783
1460784

Location
GW-48-D
GW-48-S
GW-48-D
GW-48-S
GW-48-D
GW-48-S
GW-72-D
GW-73-D
GW-73-S
TOWN PARK
TOWN PARK
TOWN PARK
TOWN PARK
TOWN PARK
TOWN PARK
TOWN PARK
TOWN PARK
TOWN PARK
TOWN PARK
TOWN PARK
TOWN PARK
TOWN PARK
TOWN PARK
TOWN PARK
TOWN PARK
M-25/L-07
M-25/L-07
M-25/L-03
M-25/L-04
M-25/L-08-IN
M-25/L-06
M-24/L-54
M-24/L-87A
M-24/L-63
M-24/L-64
M-24/L-94
M-25/L-08-IN
M-24/L-117
M-24/L-64
M-24/L-94
M-24/L-72A
M-24/L-87A
M-24/L-63
M-25/L-04
M-25/U-08-IN
M-24/L-72A
M-24/L-54
M-24/L-66
M-24/L-64
M-24/L-63
M-24/L-65

Date Collected
01-Aug-91
01-Aug-91
1 2-Aug-92
12-Aug-92
17-Nov-92
17-Nov-92
17-Nov-92
20-Apr-93
20-Apr-93
11-Apr-86
24-Mar-87
25-Mar-88
1 3-Feb-89
3O-May-90
22-Feb-92
20-Oct-93
15-Feb-94
10-May-94
03-Sep-92
31-May-95
27-Sep-95
24-Aug-94
15-Nov-94
08-Feb-95
27-Mar-96
16-Sep-91
16-Sep-91
16-Sep-91
16-Sep-91
16-Sep-91
16-Sep-91
2O-Jul-95
20-Jul-95
20-Jul-95
20-Jul-95
20-Jul-95
2O-Jul-95
1 8-May-94
18-May-94
15-F«b-94
15-F»b-94
15-Feb-94
15-Feb-94
1 5-F»b-94
15-Feb-94
IO-Mar-92
10-Mar-92
IO-Mar-92
10-Mar-92
10-Mar-92
IO-Mar-92
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TABLE A2-5
LIST OF SAMPLES FOR GROUNDWATER

Sample Number
1460785
1460786
1460787
1460788
1460791
1460792
1460793
1 460794
1460795
1460796
1460797
1460798
1460800
1460832
1460833
146O960
1460967
1460975
1461026
1461027
1461028
1461029
1461030
1461031
1461032
1461033
1461034
1461035
1461036
1461037
1461038
1461039
1461106
1461107
1461108

Location
M-24/L-117
M-24/L-87A
M-25/L-08-IN
M-24/L-94
M-24/L-63
M-24/L-72A
M-24/L-64
M-24/L-66
M-24/L-65
M-24/L-94
M-24/L-54
M-24/L-87A
M-24/L-63
M-24/L-72A
M-24/L-116
TOWN PARK
TOWN PARK
TOWN PARK
M-24/L-64
M-24A.-87A
M-24/L-94
M-24/L-54
M-25/L-04
M-24/L-66
M-24/L-66
M-24/L-117
M-24/L-63
M-25/L-07
M-25/L-08-IN
M-25/L-08-IN
M-24/L-72A
M-24/L-116
TOWN PARK
GW-73-S
GW-73-D

Date Collected
1O-Mar-92
10-Mar-92
10-Mar-92
10-Mar-92
1 5-Oct-90
1 5-Oct-90
1 5-Oct-90
15-0ct-90
1 5-Oct-90
1 5-Oct-90
1 5-Oct-90
15-Oot-90
1 5-Oct-90
27-Jul-95
2O-Jul-95
1 a-Doc-95
OS-Dec- 94
1 9-Jun-96
12-Aug-96
1 2-AUQ-96
1 2-AU9-96
12-Aug-96
1 2-Aug-96
1 2-Aug-96
12-Aug-96
13-Aug-96
1 3-Aug-96
1 3-Aug-96
1 3-Aug-96
1 3-Aug-96
13-Aug-96
13-Av>9-96
01-Aug-96
01-Aug-96
OI-Auo-96

p:\olin\wilmingt\backgrnd\gwback\GWCHANGE.XLS 5/20/972:05 PM





ATTACHMENT 3

ACTIVITY AND USE LIMITATIONS



This attachment contains documentation of the limitations on activities and land/groundwater uses that
have been assumed in the human health risk assessment. These attachments are draft documents for
Limitations With Respect to Groundwater for the Main Street Residential Properties and for
Downgradient Property Status and associated Groundwater Management Plans for Industrial Properties to
the west of the Facility.

The Activity and Use Limitation for the facility Property has not yet been drafted. The results and
conclusions of the human health risk assessment will become fully valid when the Activity and Use
Limitation for the facility property is filed and stamped by the LSP of record and recorded, registered, or
filed in accordance with the MCP.



DOWNGRADIENT PROPERTY STATUS OPINION

1.0 PURPOSE AND OBJECTIVES

This Downgradient Property Status (DPS) Opinion has been prepared in accordance with 310 CMR
40.0180 in support of the submittal for asserting Downgradient Property Status for the Property
located at ., Wilmington, MA (Wilmington, MA Tax Assessor Map , Lot

) (the "Property" or "DPS Property"). The purpose of this Opinion is to present the technical
basis for the conclusion that the criteria in 310 CMR 40.0183 (2) (b) have been met. This Opinion
provides an explanation and documentation in support of its conclusions in accordance with the
Performance Standard for a Downgradient Property Status Opinion as set forth in 310 CMR 40.0183
(4).

2.0 BACKGROUND

The DPS Property which is the subject of this Opinion is located in the southern portion of
Wilmington, Massachusetts, downgradient of a facility owned by the Olin Corporation. Under the
Massachusetts Contingency Plan (MCP), Olin Corporation has been conducting environmental
investigations at the facility, located at 51 Eames Street in Wilmington, Massachusetts (the "Olin
property"). This former chemical manufacturing facility was owned and operated by various
companies since the early 1950s. Olin purchased the facility in 1980 and ceased manufacturing
activities in 1986.

From 1953 to until approximately 1971, the Olin facility was operated under the name of National
Polychemicals, Inc. (NPI). From 1953 to 1968, NPI was owned by three different corporations,
American Biltrite Rubber Co., Fisons, Limited and Fisons Corporation. Fisons Corporation
subsequently changed its name to NOR-AM Chemical Company. In 1968, Stepan Chemical
Corporation purchased NPI; and in 1971, NPI was merged into Stepan Chemical Corporation. Stepan
continued to own and operate the facility from 1971 until 1980, when it was purchased by Olin
Corporation. Olin closed the facility in 1986.

The Olin facility historically manufactured chemical blowing agents, stabilizers, antioxidants, and other
specialty chemicals for the rubber and plastics industry. The raw materials used at the facility included
chromium dichromate until 1967. The manufacturing processes conducted at the facility generated
certain types of liquid wastes including sulfuric acid, sodium chloride, sodium sulfate, ammonium
sulfate, chromium sulfate, and other constituents. These wastes resulted in contamination at the
facility.
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The Olin property has been classified and issued a permit by the Massachusetts Department of
Environmental Protection (MADEP) as a Tier IA site (MADEP Release Tracking Number (RTN): 3-
0471) under the MCP In 1993, a Comprehensive Site Assessment and Risk Assessment were
submitted to the MADEP. A Supplemental Phase II Field Investigation has been in progress since
1994. The purpose of the Supplemental Phase II Field Investigation is to obtain additional data needed
to evaluate remedial alternatives for addressing the contamination associated with the Olin property.
The results of these investigations and an updated Risk Assessment are scheduled to be submitted to
the MADEP in 1997. An Interim Update Report, dated June 1996, on the status of these
investigations was submitted by Olin to the MADEP in July 1996

The former manufacturing processes conducted at the Olin facility generated liquid wastes, which
contained sulfiiric acid, sodium chloride, sodium sulfate, ammonium sulfate, chromium sulfate, and
other constituents, including oils and other organic compounds. Prior to 1970, the discharge of these
wastes into unlined pits, Lake Poly, and other industrial disposal areas on the Olin property caused
subsurface contamination both on and off the Olin property. The most extensive subsurface
contamination is associated with a dense layer of inorganic contaminants that is present at the base of
the sand and gravel aquifer. The dominant constituents of this layer are sulfate, chloride, ammonia,
chromium, sodium, and calcium. The contamination at the facility is the result of several different
activities that were conducted at the facility prior to Olin's ownership.

Because the dense inorganic layer is heavier than groundwater, it flows under the influence of gravity
downhill along the top of the bedrock. Detailed seismic reflection surveys have been performed to the
east, southwest, and west of the Olin property. The results of these surveys in conjunction with data
obtained during well installations have been combined to provide a detailed picture of the shape of the
bedrock surface. In the immediate vicinity of the Olin property, bedrock is at or near the ground
surface. Bedrock is exposed at the ground surface along the railroad tracks, Eames Street, and to the
southeast and southwest (Cook Avenue and Main Street) of the Olin property. From the Olin property
there are two valleys incised in the bedrock, one towards the east and one towards the west. The
Eastern Bedrock Valley does not extend much beyond Olin's eastern property line. The Western
Bedrock Valley extends beneath Jewel Drive, Main Street near the intersection with Eames Street, and
down under the wetlands surrounding Maple Meadow Brook. At its deepest, this valley is more than
100 feet below the ground surface. In the vicinity of the historic Middlesex Canal, the valley ends as
the bedrock rises more than 50 feet above the bottom of the valley.

Movement of the dense layer is primarily controlled by the shape of the bedrock rather than by
hydraulic heads and gradients. The waste material that was disposed into the unlined pits. Lake Poly,
and other industrial disposal areas on the Olin property was an acidic liquid with high concentrations of
dissolved solids, oils, and other organic compounds. This liquid was more dense than natural
groundwater and so it tended to sink through the groundwater until it reached a less permeable barrier,
the top of the bedrock. It was this process that created the dense layer that is currently present at the
base of the aquifer in the vicinity of the Olin property. Once the dense liquid reached the bedrock, it
continued to flow down slope along the top of the bedrock under the influence of gravity. Beneath the
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unJined pits, Lake Poly, and other industrial disposal areas where the liquid was disposed, the bedrock
generally slopes to the west and southwest. Therefore, the dense material moved along the top of the
bedrock towards the west and southwest.
In certain areas immediately adjacent to the western boundary of the Olin property, shallow
groundwater quality has also been impacted. Concentrations of inorganic constituents have been
detected in shallow groundwater in this area at elevated concentrations, although significantly lower
than detected in the dense layer. The inorganic contamination is indicated by the presence of chloride,
ammonia, sulfate, and occasionally chromium at elevated concentrations. Organic contaminants have
also been detected in shallow groundwater in this area. Compounds that are indicative of contaminants
originating at the Olin property include 2,4,4-trimethyl-1 -pentene, 2,4,4-trimethyl-2-pentene, bis(2-
ethylhexyOphthalate and n-nitrosodiphenylamine.

3.0 EVALUATION OF THE BOUND ARIES OF THE SUBJECT PROPERTY

The subject DPS property is located at . in Wilmington, southwest of the Olin
property. The boundaries of the DPS Property, as delineated on the Wilmington Tax Assessor's Map

, Lot , are shown on Figures 1 and 2 of the Attachment A, attached hereto.

4.0 EVALUATION OF THE DISPOSAL SITE BOUNDARIES

Based on groundwater quality data obtained through its intensive investigation, Olin has developed
maps which identify the location of contaminated groundwater on and off the Olin property. These
maps are included as Figures 1 and 2, attached hereto as Attachment A. These maps were developed
based on the interpretation of data obtained from the ongoing Supplemental Phase n Investigation as
reported in the Interim Update Report (June 1996) and may be modified in the future as additional
information is developed.

The location of the dense layer extends off the Olin property in the following areas:

Eastward within the Eastern Bedrock Valley to just beyond the railroad tracks, and

Westward within the Western Bedrock Valley beneath certain properties on Main Street, Eames
Street, and Jewel Drive.

Areas where deep groundwater contains concentrations of sulfate greater than 250 mg/1 (outside the
dense layer) extend off the Olin property in the following areas.

Eastward to the East Ditch where deep groundwater discharges, and

Southwestward just beyond the limits of the Sulfate Landfill located in the southwestern corner of the
Olin property.
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The area where shallow groundwater contains sulfate at concentrations greater than 250 mg/1 covers
most of the Olin property and extends offsite in the following areas:

Eastward to the East Ditch where shallow groundwater discharges.

Westward beneath some of the commercial properties on Jewel Drive, and

Southwestward just beyond the limits of the Sulfate Landfill.

It is concluded that the subject DPS Property lies within or immediately adjacent to the defined area(s)
of contaminated groundwater downgradient of the Olin property

5.0 EVALUATION OF KNOWN RELEASES AT THE DISPOSAL SITE

A detailed evaluation of the releases of regulated material at the Olin property and an assessment of
current conditions are described in the aforementioned reports. As reported in the 1996 Interim
Update Report, prior to 1970 all liquid wastes were discharged into various unlined pits in the central
portion of the facility and into an unlined man-made excavation called Lake Poly, which overflowed
into the onsite ditch system. In 1970, Stepan constructed an acid neutralization and treatment system
and installed new lined lagoons. The treated wastewater was discharged to the onsite ditch system
until the intermunicipal sewer system was completed in 1972. The remaining material, consisting
primarily of calcium sulfate, was put into the lined settling lagoons. Periodically, these lagoons were
dredged and the calcium sulfate was placed in a landfill on the southwest corner of the facility, now
known as the Calcium Sulfate Landfill. Use of the Calcium Sulfate Landfill was approved by the
Commonwealth of Massachusetts in the mid 1970s. After their purchase of the property, Olin relined
the lagoons in 1981-1983. The lagoons and the Calcium Sulfate Landfill were closed after 1986 when
operations at the facility ceased.

A dense layer of inorganic contaminants at the base of the aquifer, to the extent defined in the Interim
Update Report, is shown on Figure 1 of Attachment A. The dense layer is generally characterized by
specific gravity greater than water, a slight to deep green color, the presence of chromium, and sulfate
concentrations greater than 3,000 mg/1. Chromium concentrations above GW-1 Reportable
Concentrations have been consistently encountered in deep groundwater sampled from monitoring
wells located within the dense layer.

Sulfate is the most common and most concentrated component of the inorganic contamination in
shallow groundwater. Therefore, sulfate was selected in the Interim Update Report as the best single
parameter to indicate the presence of inorganic contamination in the shallow groundwater. Shallow
groundwater where sulfate was detected, to the extent defined in the Interim Update Report at
concentrations greater than 250 mg/1 is presented on Figure 2 of Attachment A.

LIBJ 6/0198106.01
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Other regional factors may also have an impact on the quality of groundwater. The area surrounding
the DPS Property is dominated by industrial and commercial land use, and thus contaminants other
than those emanating from the Olin facility may be present. In addition, groundwater in the area west
of line O\in property is classified under the MCP as GW-1 in certain areas and GW-2 in others. In view
of the general groundwater conditions in the area, including but not limited to the classification of a
portion of the groundwater as GW-2, groundwater should not be used for potable purposes.

A search of the Massachusetts Department of Environmental Protection (MADEP) 2IE site lists
and/or databases was performed most recently on January 29, 1997. The search on the

property at (Parcel No. ) showed
that this property is not listed. There is no record of any historical spills at this address. This address
does not appear on the August 1993 Transition List of Confirmed Disposal Sites and Locations to be
Investigated (or addenda thereto) nor in MADEP's "Front End" database, which tracks releases
reported after October 1, 1993. The MADEP Front End database was last updated on January 8,
1997.

In connection with the application for Downgradient Property Status for the above-referenced
Property, an Owner Questionnaire and Certification regarding any known releases of oil and/or
hazardous material at this Property is included as Attachment B hereto.

6.0 EVALUATION OF THE RELEVANT HYDROGEOLOGIC CONDITIONS

Movement of the dense layer is primarily controlled by the shape of the bedrock rather than by
hydraulic heads and gradients. Beneath the unlined pits and Lake Poly where the waste material was
disposed, the bedrock generally slopes to the west and southwest. The waste material was an acidic
liquid with high concentrations of dissolved solids, oils, and other organic compounds. This liquid was
more dense than natural groundwater and so it tended to sink through the groundwater until it reached
a less permeable barrier, the top of the bedrock. It was this process that created the dense layer that is
currently present at the base of the aquifer in the vicinity of the Olin property. Once the dense liquid
reached the bedrock, it continued to flow down slope along the top of the bedrock under the influence
of gravity. Therefore, the dense material moved along the top of the bedrock towards the west and
southwest in the Western Bedrock Valley.

Shallow groundwater flow in the area west of the Olin property is controlled by a very shallow
hydraulic gradient. The shallow groundwater flow direction in the area immediately west of the Olin
property is generally towards the drainage ditches and may change seasonally towards the Maple
Meadow Brook wetlands.

LIBJ 6/0198106.01
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7.0 EVALUATION OF THE NEED TO CONDUCT AN IMMEDIATE RESPONSE ACTION

There is no need to conduct an immediate response action (IRA) at the subject DPS Property, based
on:

The releases which occurred at the Olin property are the subject of an extensive ongoing evaluation in
the Supplemental Phase n Investigation Program with MADEP oversight;

The subject DPS Property is not a current user of groundwater; and

A DPS Groundwater Management Plan, which provides guidance as an appropriate interim risk
reduction measure for management of groundwater resources at the subject DPS Property, is included
as Attachment C hereto. Maintenance and compliance with the DPS Groundwater Management Plan
at the DPS Property will prevent, eliminate, or minimize any risk of future exposure to the
contaminated groundwater.

8.0 LSP OPINION

Based upon the conclusion that the criteria in 310 CMR 40.0183(2)(b) have been met, it is the opinion
of Jeffrey D. Bradshaw, LSP, that the subject Property qualifies for Downgradient Property Status.

9.0 SEAL AND SIGNATURE

LSP Name: Stamp:

LSP No.:

Signature:

Date:

LIB_16;0198106.01
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ATTACHMENT B

DPS OWNER QUESTIONNAIRE AND CERTIFICATION

In connection with the Application for Downgradient Property Status ("DPS") for the
above-referenced property, pursuant to the Massachusetts Contingency Plan, 310 CMR 40.0180
et sea,., I certify the following information to be true, accurate and complete, to the best of my
knowledge and belief:

1 . I am fully authorized to make this attestation on behalf of , ("

2. is the owner of real property located at (Map , Lot
) in Wilmington, Massachusetts (the "DPS Property").

3. has owned the DPS Property for years.

4. I understand that Olin Corporation is the current owner of real property located
at 51 Eames Street, Wilmington, Massachusetts (the "Olin Property11).

5. I have been informed of the presence of certain contamination in groundwater that
has migrated from the Olin Property (DEP/RTN: 3-0471) (the "Upgradient Release"). I have
further been informed that the Upgradient Release has migrated beneath the DPS Property. I
have been provided a copy of and have read the DPS Opinion, prepared by Jeffrey Bradshaw,
a Licensed Site Professional and dated _ , 1997, with regard to the
Upgradient Release.

6. To the best of my knowledge, information and belief, after having made due
inquiry, I am not aware of any activities by occurring at the DPS Property that
have contributed to the Upgradient Release, pr have caused it to become worse than it otherwise
would have been.

7. To the best of my knowledge, information and belief, after having made due
inquiry, is not, and has not been at any time, affiliated with Olin Corporation or
with any of the entities who owned or operated the Olin Property, including Stepan Chemical
Company, National Polychemicals, Inc., American Biltrite Rubber Company, Fisons Limited,
Fisons Corporation, NOR-AM Chemical Company or Agr-Evo U.S.A.



8. Any response actions performed by in connection with the
Upgradient Release and or the Olin disposal site have been performed in compliance with the
requirements and procedures in M.G.L. c. 2IE and 310 CMR 40.0000 (Massachusetts
Contingency Plan).

Please check one: Applicable Not Applicable

Signed this day of , 1997 under the penalties of perjury.

LIB 16/0200770.01 -2-



ATTACHMENT C

DOWNGRADIENT PROPERTY STATUS GROUNDWATER MANAGEMENT PLAN

I. Purpose and Objectives

This Downgradient Property Status Groundwater Management Plan (the
"Management Plan") is prepared in accordance with the Massachusetts Contingency
Plan ("MCP"), 310 CMR 40.0185, for maintenance of Downgradient Property Status
("DPS"). The purpose of this Management Plan is to provide the owner and operator
of the DPS Property identified below with a strategy to:

Prevent the exposure of human and environmental receptors to
hazardous material at the downgradlent property which is the subject of
the DPS Submittal;

Prevent an act by the owner/operator of the DPS Property to cause the
release to become worse than it otherwise would be; and

Avoid an activity which could prevent or impede the implementation of
reasonably likely response actions in the future.

This Management Plan is intended to serve as guidance for management of
groundwater resources by the owner and/or operator of the DPS Property.
Maintenance of DPS Status requires compliance with 310 CMR 40.0185.

II. Nature of Groundwater Conditions Warranting Management Plan

The DPS Property is located at (Wilmington, MA Tax Assessors'
Map Lot ) in the southern section of Wilmington, Massachusetts, in a largely
industrial and commercial area. The DPS Property is downgradient of a former
chemical manufacturing facility currently owned by Olin Corporation, located at 51
Eames Street, Wilmington, Massachusetts (the "Olin Property") (DEP/RTN:3-0471).
According to the ongoing Supplemental Phase II Investigation of the Olin Property as
reported in the Interim Update Report (June 1996), disposal of certain liquid wastes
at the Olin Property prior to its ownership has resulted in groundwater contamination
in the area to the west and southwest of the facility and beyond Main Street.

Due to its density, deep groundwater contamination occurs in a dense layer
within a limited zone at the base of the unconsolidated sediments at the top of the
bedrock. The key indicators of this dense layer include sulfate, chloride, ammonia,



and chromium, sodium and calcium. Generally, the shallow groundwater above this
dense layer is not significantly impacted by such contamination and its use, therefore,
may be suitable for non-potable purposes. However, due to the presence of the
deeper contamination, the location, depth, potential use and installation of
groundwater withdrawal wells must be given sufficient consideration so that the
contamination is not disturbed and released into the shallow groundwater and that a
potential route of exposure to workers and others is not thereby created.

In certain areas immediately adjacent to the western boundary of the Olin
property, shallow groundwater quality has also been impacted by inorganic
contaminants, but to a much lesser degree than in the dense layer, as well as by
certain organic contaminants. The shallow groundwater in this area may be suitable
for certain non-potable uses, given due consideration of the proposed use and the
expected water quality.

Other regional factors may also have an impact on the use of groundwater.
The area surrounding the DPS Property is dominated by industrial and commercial land
use, and thus contaminants other than those emanating from the Olin facility may be
present. In addition, groundwater in the area west of the Olin Property is classified
under the MCP as both GW-1 in certain areas and GW-2 in others. In view of the
general groundwater conditions in the area, including but not limited to the
classification of a portion of the groundwater as GW-2, groundwater should not be
used for potable purposes.

III. Strategy for Management of Groundwater Resources

Prior to initial use of, or modification to its use of, the groundwater for non-
potable purposes, the DPS owner/operator will comply with the following
requirements:

A. Evaluation of water available within a safe yield. In accordance with good
engineering practices, any DPS owner/operator seeking to utilize groundwater will
need to conduct an appropriate hydrogeologic analysis to evaluate the
owner/operator's proposed water requirements, to determine the natural yield of the
aquifer, and if the yield is sufficient, to identify the pumping rate that will not result
in disturbance of the contamination in the deep aquifer. Consideration will also need
to be given to anticipated times of year when the withdrawal is or will be made.

Olin Corporation will cooperate with the DPS owner/operator in providing data
and other information it has developed in connection with its investigation and
assessment of site conditions pursuant to M.G.L. c. 21E and the MCP, about geologic
and groundwater conditions to assist the DPS owner/operator in its efforts to evaluate
the hydrogeologic conditions and non-potable use of groundwater.
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B. Evaluation of impact of proposed water withdrawal on assessment and
remediation efforts. The DPS owner/operator will notify and consult with Olin
Corporation prior to conducting any hydrogeologic analyses to ensure that such
analyses and/or proposed withdrawal of groundwater will not interfere with or prevent
or impede Olin's assessment or implementation of response actions with respect to
contaminated groundwater from the Olin site.

C. Evaluation of health and safety considerations. Any person undertaking
an activity with the potential to contact contaminated groundwater will prepare and
implement a worker health and safety plan to the extent required by the federal
Occupational Safety and Health Administration (OSHA) and any other applicable
federal, state, or local law. The scope and detail of health and safety procedures
should be commensurate with the degree and nature of the risks posed to human and
ecological populations by the release and/or activity.

D. Notification and Application to State and Local Authorities. Board of
Health regulations for the Town of Wilmington require that a permit be obtained prior
to the installation of any groundwater well within the town, regardless of its size or
intended use. Pursuant to this Management Plan, the DPS owner/operator shall notify
in writing the Bureau of Waste Site Cleanup, Northeast Region, Massachusetts
Department of Environmental Protection ("DEP") prior to the installation of any wells
on the DPS Property and/or at the time the Board of Health application is made. The
DEP notification will identify the property as a DPS Property with respect to the Olin
Property.

In addition, other notifications and permits may be required for the withdrawal
of groundwater, depending upon its size and prospective use. For example, a permit
must be obtained from the DEP pursuant to 310 C.M.R. 36.00, in the event that the
proposed withdrawal exceeds 100,000 gallons per day.

E. Consideration of State and Local Groundwater Resources Management
Plans and Other Parties' Withdrawals. DPS owners/operators seeking to withdraw
groundwater should consult with local and state authorities to identify any local or
regional groundwater management or aquifer protection plans which may affect
groundwater withdrawal. In addition, consideration of the impact of the withdrawal
on withdrawals at other properties nearby should be evaluated.

F. Potable Use Prohibited. In view of the general groundwater conditions
in the area, groundwater should not be used for potable purposes.

G. Consideration of other federal, state, and local laws and regulations. The
considerations identified above are not intended to replace, nor excuse compliance
with, any other applicable federal, state or local governing the withdrawal and use of
groundwater.
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IV. Post-Well Installation Monitoring and Testing

Results of any groundwater quality test and/or well performance monitoring at
the DPS Property shall be forwarded to the Wilmington Board of Health, the DEP, and
Olin.

U8 16/0200771.01 -4-



GROUNDWATER LIMITATION OPINION

1.0 PURPOSE AND OBJECTIVES

This Groundwater Limitation Opinion ("LSP Opinion") has been prepared in accordance with
M.G.L. c. 21E and the Massachusetts Contingency Plan (MCP), 310 CMR 40.0000 in support of
the Notice of Limitation With Respect to Groundwater and Restriction and Easement Agreement
("Notice of Limitation") for the property located at , Wilmington,
MA Tax Assessor Map , Lot ) (the "Property"). The purpose of the Notice of Limitation
is as a preliminary response action being taken to prevent exposure to contaminated groundwater
while comprehensive site assessment and cleanup options are being pursued. This LSP Opinion
provides a discussion of:

1. Why the Notice of Limitation is appropriate;

2. Site activities and uses to be prohibited and/or limited;

3. Site activities and uses to be permitted; and

4. Obligations and conditions necessary to meet the objectives of the Notice of
Limitation.

2.0 BACKGROUND

The Property which is the subject of this LSP Opinion is located in the southern portion of
Wilmington, Massachusetts, downgradient of a facility owned by the Olin Corporation. Under the
MCP, Olin Corporation has been conducting environmental investigations at the facility, located
at 51 Eames Street in Wilmington, Massachusetts (the "Olin property"). This former chemical
manufacturing facility was owned and operated by various companies since the early 1950s. Olin
purchased the facility in 1980 and ceased manufacturing activities in 1986.

From 1953 to until approximately 1971, the Olin facility was operated under the name of National
Polychemicals, Inc. (NPI). From 1953 to 1968, NPI was owned by three different corporations,
American Biltrite Rubber Co., Fisons, Limited and Fisons Corporation. Fisons subsequently
changed its name to NOR-AM Chemical Company, and then to Agr-Evo U.S.A. In 1968, Stepan
Chemical Corporation purchased NPI; and in 1971, NPI was merged into Stepan Chemical
Corporation. Stepan continued to own and operate the facility from 1971 until 1980, when it was
purchased by Olin Corporation. Olin closed the facility in 1986.



The Olin facility historically manufactured chemical blowing agents, stabilizers, antioxidants, and
other specialty chemicals for the rubber and plastics industry. The raw materials used at the
facility included chromium until 1967. The manufacturing processes conducted at the facility
generated certain types of liquid wastes including sulfuric acid, sodium chloride, sodium sulfate,
ammonium sulfate, chromium sulfate, and other constituents. These wastes resulted in
contamination at the facility

The Olin property has been classified and issued a permit by the Massachusetts Department of
Environmental Protection (MADEP) as a Tier IA site (MADEP Release Tracking Number
(RTN): 3-0471) under the MCP. In 1993. a Comprehensive Site Assessment and Risk
Assessment were submitted to the MADEP. A Supplemental Phase II Field Investigation has
been in progress since 1994. The purpose of the Supplemental Phase II Field Investigation is to
obtain additional data needed to evaluate remedial alternatives for addressing the contamination
associated with the Olin property. The results of these investigations and an updated Risk
Assessment are scheduled to be submitted to the MADEP in 1997. An Interim Update Report,
dated June 1996, on the status of these investigations was submitted by Olin to the MADEP in
July 1996.

The manufacturing processes conducted at the Olin facility generated liquid wastes, including
sulfuric acid, sodium chloride, sodium sulfate, ammonium sulfate, chromium sulfate, and other
wastes, including oils and other organic wastes. The discharge of these wastes into unlined pits.
Lake Poly, and other industrial disposal areas on the Olin property beginning in the early 1950s
caused subsurface contamination both on and off the Olin property. The most extensive
subsurface contamination is associated with a dense layer of inorganic contaminants that is present
at the base of the sand and gravel aquifer. The dominant constituents of this layer are sulfate,
chloride, ammonia, chromium, sodium, and calcium. The contamination at the facility is the result
of several different activities that were conducted at the facility prior to Olin's ownership.

Because the dense inorganic layer is heavier than groundwater, it flows under the influence of
gravity downhill along the top of the bedrock. Detailed seismic reflection surveys have been
performed to the east, southwest, and west-of the Olin property. The results of these surveys in
conjunction with data obtained during well installations have been combined to provide a detailed
picture of the shape of the bedrock surface. In the immediate vicinity of the Olin property,
bedrock is at or near the ground surface. Bedrock is exposed at the ground surface along the
railroad tracks, Eames Street, and to the southeast and southwest (Cook Avenue and Main
Street) of the Olin property. From the Olin property there are two valleys incised in the bedrock,
one towards the east and one towards the west. The Eastern Bedrock Valley does not extend
much beyond Olin's eastern property line. The Western Bedrock Valley extends beneath Jewel
Drive, Main Street near the intersection with Eames Street, and down under the wetlands
surrounding Maple Meadow Brook. At its deepest, this valley is more than 100 feet below the
ground surface. In the vicinity of the historic Middlesex Canal, the valley ends as the bedrock
rises more than 50 feet above the bottom of the valley.



3.0 WHY THE NOTICE OF LIMITATION IS APPROPRIATE

Movement of the dense layer is primarily controlled by the shape of the bedrock rather than by
hydraulic heads and gradients. Beneath the unlined pits and Lake Poly where the waste material
was disposed, the bedrock generally slopes to the west and southwest. The waste material was an
acidic liquid with high concentrations of dissolved solids, oils, and other organic compounds.
This liquid was more dense than natural groundwater and so it tended to sink through the
groundwater until it reached a less permeable barrier, the top of the bedrock. It was this process
that created the dense layer that is currently present at the base of the aquifer in the vicinity of the
Olin property. Once the dense liquid reached the bedrock, it continued to flow down slope along
the top of the bedrock under the influence of gravity. Therefore, the dense material moved along
the top of the bedrock towards the west and southwest in the Western Bedrock Valley. This
process continued until the dense extended near or beneath the subject Property, as shown on
Exhibit B of the Notice of Limitation.

Deep groundwater is not currently used for potable or nonpotable purposes and thus does not
present an unacceptable risk under current conditions. However, the potential use of deep
groundwater is a possible future exposure pathway. Therefore, activity and use limitations
prohibiting the use or disturbance of deep groundwater underlying the subject Property are
required as an interim risk reduction measure to prevent potential exposure to the contamination
in the groundwater.

An objective of the groundwater use restrictions is also to prevent pumping of shallow
groundwater which may result in disturbance of the deeper groundwater and potential
introduction of contamination into the shallow groundwater. Therefore, any existing private
water supply well on the subject property must be properly abandoned in accordance with
Massachusetts regulations.

4.0 SITE ACTIVITIES AND USES TO BE PROHIBITED AND/OR LIMITED

Activities and uses which are inconsistent with this LSP Opinion, and are therefore prohibited, are
as follows:

• Removal of the sealant or other substance used in abandoning any private water supply
well(s) located within the Property;

• Installation of a water supply well within the Property;

• Withdrawal of groundwater for any purpose, other than sampling or testing without
prior notification to MADE? to determine if approval is necessary;



TJ
Drilling or otherwise accessing the subsurface at a depth greater than 30 feet, without
prior notification to MADEP to determine if approval is necessary.

5.0 SITE ACTIVITIES AND USES TO BE PERMITTED

Activities and uses which are consistent with this LSP Opinion and therefore permitted, if
implemented at the Property, are:

• All activities above the ground surface, including, but not limited to, gardening and
landscape maintenance;

• Shallow soil excavation and emplacement of material in the shallow subsurface (less
than 30 feet deep), including, but not limited to, septic leach fields, building
foundations, underground utilities, landscaping and grading, and swimming pools; and

• Installation and sampling of groundwater monitoring equipment, with prior
notification to MADEP to determine if approval is necessary.

6.0 OBLIGATIONS AND CONDITIONS

Obligations and conditions necessary to prevent potential human or environment exposure to the
contamination in groundwater are:

• It shall be the obligation of the Property owner to maintain compliance with the
conditions of these limitations on activities and uses with respect to groundwater at
the Property.



7.0 SEAL AND SIGNATURE

LSPName:

LSPNo.:

Signature:

Date:

013097

Stamp:



IT
NOTICE OF LIMITATION WITH RESPECT TO GROUNDWATER

AND RESTRICTION AND EASEMENT AGREEMENT
M.G.L.C.21E, §6 and 310 CMR 40.0000

This notice of Limitation with Respect to Groundwater and
Restriction and Easement Agreement ("Notice of Limitation") is
made as of this day of , 19 , by and
between the undersigned.

W I T N E S E T H :

WHEREAS, (the "Owner") , of Wilmington,
Middlesex County, Massachusetts, is the owner in fee simple of
certain land together with the buildings and improvements thereon
in Wilmington, Middlesex County, Massachusetts, located at

[address], which land is
more particularly bounded and described in Exhibit A attached
hereto and made a part hereof (the "Property") . The Property is
shown on a plan [recorded and/or registered herewith] [recorded
and/or registered in County Registry of
Deeds/Land Registration Office in Plan Book , Plan ,
or as Land Court Plan No. ];

WHEREAS, Olin Corporation, a Virginia corporation with a
principal place of business in Norwalk, Connecticut, ("Olin") is
the owner of certain land together with the buildings and
improvements thereon in Wilmington, Middlesex County,
Massachusetts, which land is described more particularly in a
deed from to Olin, dated , recorded with
Middlesex North District Registry of Deeds at Book , Page ,
(the "Olin Land");

WHEREAS, oil and/or hazardous materials released in the past
at the Olin Land have come to.be present in the groundwater
beneath certain properties in the vicinity of the Olin Land
(DEP/RTN: 3-0471), including the Property (the "Contamination")
and the Property comprises part of a disposal site as the result
of the Contamination. Exhibit B is a Sketch Plan showing the
relationship of the Property subject to this Notice of Limitation
with Respect to Groundwater, and Restriction and Easement
Agreement to the boundaries of said disposal site (to the extent
such boundaries have been established). Exhibit B is attached
hereto and made a part hereof;

WHEREAS, certain investigations and response actions have
been performed and will continue to be performed by Olin in
connection with the remediation of the Contamination in
accordance with Massachusetts General Laws c. 2IE ("Chapter 2IE")
and the Massachusetts Contingency Plan, 310 CMR 40.0000 ("MCP") ;



WHEREAS, such investigations and response actions have
determined that no imminent hazard to health, safety, public
welfare or the environment exists at the Property but have
indicated that certain precautionary and prudent interim risk
reduction measures are warranted under the MCP. The basis for
such restrictions is set forth in a Groundwater Limitation
Opinion ("LSP Opinion"), dated , prepared by

, a Licensed Site Professional ("LSP" as that
term is defined in the MCP, 310 CMR 40.0006) (which is attached
hereto as Exhibit C and made a part hereof); and

WHEREAS, these risk reduction measures include the
following: (i) the connection of the Property to a public water
supply system, if applicable; (ii) the closing of any private
water supply well(s) located within the Property; and (iii) the
implementation of this Notice of Limitation prohibiting use of
any private water supply and any installation of new private
water supplies within the Property; and

WHEREAS, the Property is currently used and is anticipated
in the future to be used for residential purposes; and

WHEREAS, the Property has been connected to a public water
supply system as is confirmed in the attached LSP Opinion;

NOW THEREFORE, for good and valuable consideration and
payment made by Olin to Owner, the receipt and sufficiency of
which is hereby acknowledged, Olin and the Owner hereby agree,
and notice is hereby given as follows:

1. Notice of Limitation with Respect to Groundwater.
Notice is hereby given by the Owner that, with the exception of
the activities described in Paragraph 2 below, the activity and
use limitations set forth in the LSP Opinion are that there shall
be no access to and/or use of, groundwater for private water
supply or other purposes.

2. Permitted Activities and Uses Set Forth in the LSP
Opinion. Activities and uses which are consistent with this LSP
Opinion and therefore permitted, if implemented at the Property,
are:

All activities above the ground surface, including, but
not limited to, gardening and landscape maintenance;

Shallow soil excavation and emplacement of materials in
the shallow subsurface (less than 30 feet deep),
including, but not limited to, septic leach fields,
building foundations, underground utilities,
landscaping and grading, and swimming pools; and
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Installation and sampling of groundwater monitoring
equipment.

3. Activities and Uses Inconsistent with the LSP Opinion.
Activities and uses which are inconsistent with the objectives of
this Notice of Limitation, and which, if implemented at the
Property, may result in human or environmental exposure to the
Contamination in the groundwater are as follows:

(i) Removal of the sealant or other substance used in
abandoning any private water supply well(s)
located within the Property;

(ii) installation of a water supply well within the
Property;

(iii) Withdrawal of groundwater for any purpose other
than sampling or testing without prior
notification to the Massachusetts Department of
Environmental Protection ("DEP") to determine if
approval is necessary; and

(iv) Drilling or otherwise accessing the subsurface at
a depth greater than 30 feet, without prior
notification to DEP to determine if approval is
necessary.

4. obligations and Conditions Set Forth in the LSP
Opinion. Obligations and/or conditions to be undertaken and/or
maintained at the Property to continue to prevent potential human
or environmental exposure to the Contamination in groundwater as
set forth in the LSP Opinion shall include the following:

(i) It shall be the obligation of the Owner to
maintain compliance with the conditions of these
limitations on activities and uses with respect to
groundwater at the Property.

5. Violation of the Limitation with Respect to
Groundwater. In order to continue to prevent potential human or
environmental exposure to the Contamination in groundwater,
neither the activities and uses which are permitted hereunder,
nor those which are prohibited, shall be changed by the Owner, or
by anyone claiming by, through or under the Owner, so as to
result in human or environmental exposures to the Contamination
in groundwater, without prior evaluation by an LSP acting for or
on behalf of Olin, and without additional response actions, if
necessary. If the activities, uses, and/or exposures upon which
this Notice of Limitation is based change without the prior
evaluation and additional response actions determined to be
necessary by an LSP acting for or on behalf of Olin, the Owner of
the Property at the time that the activities, uses and/or
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exposures change, shall comply with the requirements for
reevaluation of the basis of this Notice of Limitation as
provided in the MCP. In any event, no such change shall be
effective unless consented to by DEP and Olin and notice of such
consent is recorded in the Middlesex North District Registry of
Deeds.

6. Restriction Imposed for the Benefit of the Olin Land.

(i) In furtherance of the purposes of the LSP Opinion
and this Notice of Limitation, the Owner hereby imposes on the
Property for the benefit of the Olin Land the restriction (the
"Restriction") that the Owner shall not use the groundwater
beneath the Property for private water supply or other purposes.

(ii) The Owner and Olin agree that it is their intention
that the foregoing Restriction touch and concern both the
Property and the Olin Land, and that any violation of the
Restriction by the Owner might negatively impact the extent of
the Contamination. In addition, the aforesaid Restriction shall
run with the Property and the Olin Land, and shall inure to the
benefit of the Olin Land and be enforceable by the owner of the
Olin Land, and shall burden the Property and be enforceable
against the Owner of the Property.

(iii) This Restriction shall be in effect for a period of
thirty (30) years from the date of recording this Notice of
Limitation and Agreement and may be extended by Olin for such
periods and in such fashion as are set forth in M.G.L. c.184,
§27, as amended or any similar successor provisions.

7. Easement to Enforce Restriction. The Owner hereby
grants to Olin for the benefit of the Olin Land an easement to
enter upon the Property to enforce the Restriction and, in
connection therewith, Olin, and its agents, employees and
consultants, may remove any device which provides access to the
groundwater, and may undertake any other activity which is
reasonably necessary to prevent the Contamination in groundwater
from reaching the surface of the Property; provided, however,
that in the event that Olin exercises its rights under this
easement, Olin agrees to use reasonable efforts to restore the
surface of the Property to its condition immediately prior to
such entry insofar as is reasonably practicable.

8. Inspection Easement. The Owner hereby grants to Olin
for the benefit of the Olin Land an easement to enter upon the
Property for the purpose of performing an investigation or
environmental assessment of the Contamination in the groundwater
beneath the Property. In the event that Olin exercises its
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rights hereunder, Olin agrees to provide reasonable notice to the
Owner in advance of entering the Property, to use reasonable
efforts to restore the surface of the Property to its condition
immediately prior to such entry insofar as is reasonably
practicable, and to otherwise take reasonable steps to cooperate
with the Owner to eliminate inconvenience caused by such entering
as reasonably practicable.

9. Incorporation Into Deeds. Mortgages. Leases, and
Instruments of Transfer. This Notice of Limitation shall be
incorporated either in full or by reference into all deeds,
easements, mortgages, leases, licenses, occupancy agreements or
any other instrument of transfer, whereby an interest in and/or a
right to use the Property or a portion thereof is conveyed.

Owner hereby authorizes and consents to the filing and
recordation and/or registration of this Notice of Limitation,
said Notice of Limitation to become effective when executed under
seal by the undersigned LSP, and recorded and/or registered with
the Middlesex North Registry of Deeds and/or Land Registration
Office.

10. Amendment of Notice of Limitation. Owner agrees that
this Notice of Limitation may be amended by Olin at any time
based upon new information, a change in the condition of the
Contamination in groundwater or other appropriate circumstances,
provided such amendment is made in accordance with M.G.L. c. 2IE
and MCP and does not create additional material restrictions on
Owner's use of the Property. Any amendment of this Notice of
Limitation to support a Response Action Outcome (RAO), as defined
in the MCP, must use the form and language for an Activity and
Use Limitation as provided in the MCP to support such an RAO.
Owner agrees to execute such amendment, and hereby authorizes and
consents to the filing and recordation and/or registration of
such amendment to this Notice of Limitation of LSP with the
Middlesex North Registry of Deeds and/or Land Registration
Office.

11. Successors and Assigns. Any reference herein to the
Owner or Olin shall include their respective heirs, assigns and
successors in title to the Property or the Olin Land, as the case
may be.

-5-



IF
WITNESS the execution hereof under seal this

day of , 19 .

Owner

COMMONWEALTH OF MASSACHUSETTS

., ss , 19

Then personally appeared the above named and
acknowledged the foregoing to be his/her free act and deed before
me,

Notary Public
My commission expires:

OLIN CORPORATION

COMMONWEALTH OF MASSACHUSETTS

SS , 19

Then personally appeared the above named and
acknowledged the foregoing to be his/her free act and deed before
me,

Notary Public
My commission expires:

-6-



The undersigned LSP hereby certifies that he/she executed
the aforesaid Groundwater Limitation Opinion attached hereto as
Exhibit C and made a part hereof and that in his/her Opinion this
Notice of Limitation with Respect to Groundwater is consistent
with the terms set forth in said Groundwater Limitation Opinion.

Date:

LSP

[LSP SEAL]

COMMONWEALTH OF MASSACHUSETTS

SS , 19

Then personally appeared the above named and
acknowledged the foregoing to be his/her free act and deed before
me,

Notary Public
My commission expires:

Upon recording, return to:

(Name and Address of Owner)

LIB_16/018 2566.09





ATTACHMENT 4

DOSE-RESPONSE DATA AND RELATIVE ABSORPTION FACTORS



This attachment presents the dose-response information used in the human health risk characterization
toxicity assessment, and the relative absorption factors used in the human health risk characterization
exposure assessment.

Specifically, this attachment contains the following information:

Short Toxicity Profiles for Site-Related Oil and Hazardous Material of Concern
Oral Dose-Response Data (Carcinogenic Effects) - Table A4-1
Inhalation Dose-Response Data (Carcinogenic Effects) - Table A4-2
Oral Dose-Response Data (Noncarcinogenic Effects) - Table A4-3
Inhalation Dose-Response Data (Noncarcinogenic Effects) - Table A4-4
Development of a Groundwater Concentration Limit for Diisobutylene
Derivation of a Chronic Oral Reference Dose for Dinitrosopentamethylene (OPEX™)
Derivation of a Chronic Oral Reference Dose for Azodicarbonamide (Kempore™)
Oral Toxicity Assessment for Cobalt
Relative Absorption Factors (Carcinogenic Effects) - Table A4-5
Relative Absorption Factors (Noncarcinogenic Effects) - Table A4-6
Permeability Constants - Table A4-7



SHORT TOXICITY PROFILES FOR SITE-RELATED FREQUENTLY DETECTED
OHM OF CONCERN

1.2-Dichlorobenzene. 1,2-Dichlorobenzene has been used as a solvent, fumigant, insecticide, and chemical intermediate.
1,2-Dichlorobenzene is a central nervous system (CNS) depressant Chronic exposure to this chemical causes
hepatotoxicity and renal toxicity. 1,2-Dichlorobenzene has been classified by EPA in group D, not classifiable regarding
carcinogenicity.

References:
Clayton, George D. and Florence E. Clayton, editors, 1981. Patty's Industrial Hygiene and Toxicology. 3rd Revised
Edition; John Wiley & Sons; New York.

United States Environmental Protection Agency. Integrated Risk Information System (IRIS), 1993.

1,3-Dichlorobenzene. Commercial production of 1,3-dichlorobenzene is negligible. It has potential uses as a pesticide or
fumigant 1,3-Dichlorobenzene may occur as a contaminant of 1,2- or 1,4-dichlorobenzene formulations. There is
limited information on toxicity of 1,3-dichlorobenzene. There are no carcinogenicity data available. Statistically
significant, dose-related increases in micronuclei were observed in bone marrow cells of male mice injected
intraperitonealty with 1,3-dichlorobenzene. However, no reversions significantly above control were observed in the
Salmonella/rnicTosome assay, in an E. coli reversion test, or in Bacillus subtilis DNA-deficient repair test. In rats, no
teratogenic effects were observed. Liver dysfunction and minimal liver necrosis were observed in rats following exposure
to 1,3-dichlorobenzene. In vivo studies in rats, in which hepatotoxic effects of three dichlorobenzenes were compared,
indicated that the isomers tested can be ranked by toxicity as follows: l,2-dicUorobenzene>l,3-dichlorobenzene>l,4-
dichlorobenzene. 1,3-dichlorobenzene is classified by USEPA as a D, not classifiable to human carcinogenicity.

References:
The Installation Restoration Program Toxicology Guide, 1989. Dibromochloromethane. The Installation Restoration
Program Toxicology Guide, Volume 2.

1,4-Dichlorobenzene. 1,4-Dichlorobenzene has been used as mothballs, an insecticidal fumigant, a germicide, and a
space deodorant Human exposure to 1,4-dichlorobenzene has produced irritation to skin, throat, and eyes; prolonged
exposure to high concentrations may cause weakness, dizziness, loss of weight, or liver injury. In several studies
involving female rats and mice, no overt signs of toxicity were apparent at any exposure level. Non-tumor and tumor
pathology did not indicate any treatment related effect of either species. An embryotoxicity and teratology study on rats
did not demonstrate any signs of embryo- or phytotoxicity or teratogenicity at any exposure level (Loeser, 1983). In a
series of mutagenicity tests, 1,4-dichlorobenzene did not produce a mutagenic response. (Loeser, 1983). Other exposure
studies in rats have produced developmental abnormalities, phytotoxicity, and kidney tumors. Additional exposure
studies in animals have produced histological changes in the lung, cirrhosis and necrosis of the liver, and swelling of the
tubular epithelium of the kidneys. 1,4-Dichlorobenzene has been classified by the USEPA as a group C carcinogen,
possibly carcinogenic to humans.

References:
United States Environmental Protection Agency. Health Effects Summary Tables (HEAST), 1993.

Loeser E, Litchfield MH, 1983. Food Chem Toxicol 21 (6): 825-32.

Acenaphthene. Acenaphthene is a member of the polycyclic aromatic hydrocarbon (PAH) class of organic compounds.
Unlike a number of PAHs, which have no known use, acenaphthene has a use in the manufacture of plastics and as an
insecticide and fungicide. Toxicological data are extremely limited for acenaphthene. However, as a two-ring PAH,



acenaphthene is a closer structural analog to naphthalene than it is to multi-ring PAHs such as benzo(a)pyrene, chiysene,
or phenanthiene. Therefore, toxicities induced by acenaphthene may be similar to those induced by naphthalene. PAHs
as a class of compounds are absorbed by inhalation, oral, and dermal routes, and have been associated with atherosclero-
sis, cancer, and reproductive effects in humans and animals. However, mutagenichy and cancer tests for acenaphthene
were negative.

References:
ATSDR, 1989. lexicological Profile for Polycyclic Aromatic Hydrocarbons. Agency for Toxic Substances and Disease
Registry, U.S. Public Health Service, October, 1989.

International Agency for Research on Cancer, 1983. Monograph on the evaluation of carcinogenic risk of chemicals to
man: pofynuclear aromatic hydrocarbons. 32:33-43.

USEPA, 1981. An exposure and risk assessment for acenaphthene. U.S.EPA Contract No. 68-01-6017. Office of Water
Regulations and Standards, Washington, D.C.

Acenaphthvlene. Acenaphthylene is a member of the polycyclic aromatic hydrocarbon (PAH) class of compounds which
contain two or more aromatic rings. PAHs are ubiquitous in nature and are also man-made. Acenaphthylene occurs
naturally in coal tar, crude oil, and is formed from incomplete combustion of organic material. It is also a product of
pyrorysis in tobacco smoke. Data on acenapbihylene are extremely limited. A single genotoxiciry study on
acenaphthylene was positive; however, the carcinogenicity of this compound has not been assessed. Based on its
structural similarity to acenaphthene, acenaphthylene may posses similar toxicological properties. The USEPA has not
derived a reference dose for acenaphthylene.

References:
MADEP, 1992. "Risk Assessment Shortform Residential Exposure Scenario, Version 1.6"; Policy #WSC/ORS-142-92;
Office of Research and Standards and the Bureau of Waste Site Cleanup, Boston, MA; September 1992.

Acetone. Acetone is found both naturally in the environment, resulting from the breakdown of fat in the body, and is also
used as a solvent in manufacturing plastics, fibers, drugs, and other Pharmaceuticals. Workers occupationally exposed to
acetone complained of respiratory tract and eye irritation. At higher doses, workers reported headaches, feelings of light-
headedness and confusion. The USEPA toxicity value for acetone is based on changes in liver weight and kidney toxicity
observed in rats. Information on the carcinogenicity of acetone is inadequate to classify it as carcinogenic.

References:

Agency for Toxic Substances and Disease Registry (ATSDR), 1993. 'Toxicological Profile for Acetone"; Agency for
Toxic Substances and Disease Registry, U.S. Public Health Service, February 1993.

United States Environmental Protection Agency. Integrated Risk Information System (IRIS), 1993.

Ammonia. Ammonia is a chemical that is both naturally occurring and man-made. It is composed of nitrogen
and hydrogen. Man-made ammonia is used in fertilizers and manufacturing processes, and sometimes as a
refrigerant. Ammonia is also used with chlorine to form chloramine, which is used to treat and disinfect drinking
water. This treatment process also removes virtually all ammonia from drinking water.

Ammonia is produced endogenously in the body at a rate of approximately 4,200 mg/kg body weight/day.
Ammonia is absorbed fairly completely in the gastrointestinal tract. Concentrated solutions of ammonia can cause
bums to the skin if contacted, burns and ulceration of the gastrointestinal tract if swallowed, and irritation and
burning in the lungs if vapors are inhaled. Ingestion of a 2.4% solution of ammonium hydroxide caused death in
one adult male. Ammonia is not known to have any specific target organs; most adverse effects are associated with



secondary effects, such as infection and weight loss, which are not directly attributable to exposures to ammonia.
In general, these effects occur after exposure to high concentrations. The carcinogenic potential of ammonia has
tKA.Vx«n established in animals or humans.

The American Conference of Governmental Industrial Hygienists threshold limit value (for an 8-hour work-day) is
18 mg/m3 in air. The lifetime drinking water health advisory for ammonia of 34 mg/L is based on the odor
threshold for ammonia.

References:

Agency for Toxic Substances and Disease Registry (ATSDR), 1989. "Toxicological Profile for Ammonia (Draft)"; Agency
for Toxic Substances and Disease Registry, U.S. Public Health Service, October, 1989.

Anthracene. Anthracene is a member of the polycyclic aromatic hydrocarbon (PAH) class of compounds which contain
two or more aromatic rings. PAHs are ubiquitous in nature and are also man-made. Like most PAHs, anthracene occurs
naturally in coal tar, crude oil, and is formed from incomplete combustion of organic material. It is also a product of
pyrolysis in tobacco smoke.

Toxicological data on anthracene are limited Data on human exposures to anthracene suggest that it is a skin irritant.
Epidemiological data of limited quality indicate that anthracene may produce skin and hematopoietic disorders in
humans. Anthracene did not produce any adverse effects in a subchronic study on mice. No adequate data on the
potential carcinogenicity of anthracene are available; however, this compound did not test positive in mutagenicity studies.

References:
MADEP, 1992. "Risk Assessment Shortform Residential Exposure Scenario, Version 1.6"; Policy #WSC/ORS-142-92;
Office of Research and Standards and the Bureau of Waste Site Cleanup, Boston, MA; September 1992.

Benzo(a)anthracenc. Benzo(a)anthracene is a member of the polycyclic aromatic hydrocarbon (PAH) class of
compounds, which contain two or more aromatic rings. PAHs are ubiquitous in nature and are also man-made.
Benzo(a)anthracene occurs naturally in coal tar, crude oil, and is formed from incomplete combustion of organic
material. It is also product of pyrolysis in tobacco smoke.

Benzo(a)anthracene has produced skin tumors in laboratory animals after dermal application. Benzo(a)anthracene
produced mutations in bacteria and in mammalian cells, and transformed mammalian cells in culture. Although there are
no human data that specifically link exposure to benzo(a)anthracene to human cancers, benzo(a)anthracene is a
component of mixtures that have been associated with human cancer. As such, benzo(a)anthracene has been classified by
USEPA as a B2, probable human carcinogen.

References:
MADEP, 1992. "Risk Assessment Shortform Residential Exposure Scenario, Version 1.6"; Policy #WSC/ORS-142-92;
Office of Research and Standards and the Bureau of Waste Site Cleanup, Boston, MA; September 1992.

Benzo(a)pyrene. Benzo(a)pvrene is a member of the polycyclic aromatic hydrocarbons (PAH) class of compounds which
contain two or more aromatic rings. They are ubiquitous in nature and are also man made. Benzo(a)pyrene occurs
naturally in coal tar, crude oil, and is formed from incomplete combustion of organic material. Human data
demonstrating a causal relationship Unking benzo(a)pyrene to carcinogenicity are lacking. However, multiple animal
studies in many species demonstrate benzo(a)pyrene to be carcinogenic following administration by a variety of routes.
The mechanism through which benzo(a)pyrene elicits its carcinogenic potential is well understood. Benzo(a)pyrene has
produced positive results in numerous genotoxicity assays. Benzo(a)pyrene has been classified by the EPA as a B2,
probable human carcinogen.



References:
ATSDR, 1989. lexicological Profile for Porycyclic Aromatic Hydrocaibons. Agency for Toxic Substances and Disease
Registry, U.S. Public Health Service, October, 1989.

Clayton, George D. and Florence E Clayton, editors, 1981. Patty's Industrial Hygiene and Toxicology. 3rd Revised
Edition; John Wiley & Sons; New York

United States Environmental Protection Agency. Integrated Risk Information System (IRIS), 1993.

Bcnzofl>)fhionmthene. Benzo(b)ftuoranthene is a member of the potycydic aromatic hydrocarbon (PAH) class of
compounds which contain two or more aromatic rings. PAHs are ubiquitous in nature and are also man-made.
Benzo(b)fluoranthene occurs naturally in coal tar, crude oil, and is formed from incomplete combustion of organic
material

Although there are no human data that specifically link exposure to benzo(b)fluoranthene to human cancers,
benzo(b)fluoranthene is a component of mixtures that have been associated with human cancer. These include coal tar,
soots, coke oven emissions, and cigarette smoke. Benzo(b)fluoranlhene produced tumors in mice after lung implantation,
intraperitoneal, subcutaneous injection, and skin painting. Benzo(b)fluoranthene has produced positive results in several
genotoxicity assays. It has been classified as a B2, probable human carcinogen, by the USEPA.

References:
MADEP, 1992. "Risk Assessment Shortform Residential Exposure Scenario, Version 1.6"; Policy #WSC/ORS-142-92;
Office of Research and Standards and the Bureau of Waste Site Cleanup, Boston, MA; September 1992.

BenzoQOfluoranthene. Benzo(k)fluoranthene is a member of the potycyclic aromatic hydrocarbon (PAH) class of
compounds, which contain two or more aromatic rings. PAHs are ubiquitous in nature and are also man-made.
Benzo(k)fiuoranthene occurs naturally in coal tar, crude oil, and is formed from incomplete combustion of organic
material.

Although there are no human data that specifically link exposure to benzo(k)fluoranthene to human cancers,
benzo(k)fluoranthene is a component of mixtures that have been associated with human cancer. These include coal tar,
soots, coke oven emissions, and cigarette smoke. Benzo(k)fluoranthene produced tumors after lung implantation in mice
and when administered with a promoting agent in skin-painting studies. Benzo(k)fluoranthene is mutagenic in bacteria
Benzo(k)fluoranthene has been classified by USEPA as a B2, probable human carcinogen.

References:
MADEP, 1992. "Risk Assessment Shortform Residential Exposure Scenario, Version 1.6"; Policy #WSC/ORS-142-92;
Office of Research and Standards and the Bureau of Waste Site Cleanup, Boston, MA; September 1992.

Bcnzo(gJiJ)perylene. Benzo(g,h,i)perylene is a member of the polycyclic aromatic hydrocarbon (PAH) class of
compounds which contain two or more aromatic rings. PAHs are ubiquitous in nature and are also man-made. They
occur naturally in coal tar, crude oil, and are formed from incomplete combustion of organic material.

There are no available data regarding human exposures. There are inadequate animal data from lung implant,
skin-painting, and subcutaneous injection bioassays. The USEPA has determined that benzo(g,h,i)perylene is not
classifiable as to human carcinogenicity, and has assigned it to class D.

References:



MADEP, 1992. "Risk Assessment Shortfonn Residential Exposure Scenario, Version 1.6"; Policy #WSC/ORS-142-92;
Office of Research and Standards and the Bureau of Waste Site Cleanup, Boston, MA; September 1992.

Bisf2-ethylhervT|plithaiate (DEHF). DEHP is used industrially as a plasticizer for resins and is found in many plastic
materials, as it makes them more flexible. It is also used in manufacturing organic pump fluids in electrical capacitors.
Acute exposure to DEHP has produced eye and mucous membrane irritation, nausea, and diarrhea. Studies of chronic
exposure of laboratory animals to DEHP indicate that the target organs are the liver, where it causes morphological and
biochemical changes, as well as the testes, where it produces damage to the seminiferous tubules. DEHP has produced
developmental and repmdiictivf. rfferts in laboratory Animals including spina bifida and reduced fertility. DEHP has been
shown to cause a dose-related increase in liver tumors in mice and rats. Thus, the USEPA has designated DEHP as a B2,
probable human carcinogen.

References:
ATSDR, 1991. lexicological Profile for Di(2-ethylhexyl)phthalate. Agency for Toxic Substances and Disease Registry,
U.S. Public Health Service, October, 1991.

Butylbcnzylnhthalate. Data on butylbenzyiphthalate are limited Laboratory animals orally exposed to
butylbenzyrphthalatfi for a chronic duration had decreased testicular and prostate weights, decreased levels of hemoglobin,
and increased liver and brain to body weight ratios. Butylbenzyiphthalate also produced leukemia in female rats.
However, no carcdnogenicity was observed in male rats or other laboratory animal species, and human epidemiological
evidence is not available. Therefore, the USEPA has placed butylbenzyiphthalate in weight of evidence group C, possible
human carcinogen.

References:
United States Environmental Protection Agency. Integrated Risk Information System (IRIS), 1993.

Chlorobenzene. Chlorobenzene is used industrially as a solvent and in the manufacture of other chemicals. It is an
intermediate in the manufacture of dyestufls and pesticides. Acute exposures have caused irritation of the eyes, nose, and
skin, as well as CNS depression accompanied by drowsiness, numbness, nausea, and vomiting. Evidence from animal
studies indicates that exposure via ingestion or inhalation can produce severe kidney and liver effects. The USEPA has
classified Chlorobenzene in Group D, inadequate evidence of carcinogenichy.

References:
Clayton, George D. and Florence E. Clayton, editors, 1981. Patty's Industrial Hygiene and Toxicology. 3rd Revised
Edition; John Wiley & Sons; New York

United States Environmental Protection Agency. Integrated Risk Information System (IRIS), 1993.

Chromium. Chromium has been used in plating for corrosion resistance and decorative purposes, in the manufacture of
alloys and chemicals, and in printing, dying, and photography. The toxkity of chromium depends upon its valence state.
Hexavalent chromium is more toxic via inhalation than trivalent chromium. The effects of inhalation exposure to
hexavalent chromium include ulcers of the upper respiratory tract, nasal inflammation, perforation of the nasal septa and
lung cancer. There is epidemiological evidence of an association between chromium and lung cancer. Therefore, USEPA
has classified hexavalent chromium as a Class A, human carcinogen, by the inhalation route. Most trivalent chromium
compounds are inactive in short-term genotoxitity assays. Trivalent chromium compounds have not been found to be
carcinogenic by any route of exposure. Exposure to trivalent chromium compounds is primarily associated with irritation
of the skin or gastrointestinal tract, and inflammation of the liver.

References:



Amdur, Maiy O., John Doull, Curtis D. Klaassen, 1991. Toxicology The Basic Science of Poisons. 4th edition;
Pergamon Press, Inc. New York.

United States Environmental Protection Agency. Integrated Risk Information System (IRIS), 1993.

Chryaene. Chrysene is one of the porycyclic aromatic hydrocarbon (PAH) compounds, which are formed during the
combustion of organic material Although there are no human data that specifically link exposure to chrysene to human
cancers, chrysene is a component of mixtures that have been associated with human cancer. These include coal tar, soots,
coke oven emissions, and cigarette smoke. Chrysene produced chromosomal abnormalities in hamsters and mouse germ
cells after gavage exposure, produced positive responses in bacterial gene mutation assays, and transformed mammalian
cells exposed in culture. Due to its similarity to benzo(a)pvrene and other carcinogenic PAHs, chrysene has been
classified as a B2, probable human carcinogen.

References:
MADEP, 1992. "Risk Assessment Shortform Residential Exposure Scenario, Version 1.6"; Policy #WSC/ORS-142-92;
Office of Research and Standards and the Bureau of Waste Site Cleanup, Boston, MA; September 1992.

DibenzofaJOanthracene. Dibenzo(a,h)anthracene is one of the porycvdic aromatic hydrocarbon (PAH) compounds,
which are formed during the combustion of organic material This compound is found in tobacco smoke, food, and
industrial emissions. Although there are no human data that specifically link exposure to dibenzo(a,h)anthracene to
human cancers, dibenzo(aji)anthracene is a component of mixtures that have been associated with human cancer. These
include coal tar, soots, coke oven emissions, and cigarette smoke. Dibeazo(a,h)anthracene is metabolized similarly to
benzo(a)pvrene, and has produced skin tumors in laboratory animals following dermal exposure. Dibenzo(a,h)anthracene
has also been shown to be mutagenic, producing DNA damage in human cell cultures. Due to its similarities with
benzo(a)pyrene and other carcinogenic PAHs, dibenzo(a,h)anthracene has been classified as a B2, probable human
carcinogen.

MADEP, 1992. "Risk Assessment Shortform Residential Exposure Scenario, Version 1.6"; Policy #WSC/ORS-142-92;
Office of Research and Standards and the Bureau of Waste Site Cleanup, Boston, MA; September 1992.

Di-n-butvlphthalate. Di-n-butylphthalate is a man-made organic chemical that is used as a plasticizer for epoxy resins
and poryvinyl chloride. These chemicals are, in turn, used in many commercial products, including food-packaging films.
It is also used as a concrete additive, in insect repellents that are impregnated in clothing during manufacture, and as a

solvent for perfume oils. Di-n-butyiphthalate bioaccumulates in the food chain, and the majority of the population that is
exposed to di-n-butylphthalate is likely exposed throughout this medium.

No data regarding the exposure of humans to di-n-butylphthalate are available. Animal studies suggest that di-n-
butylphthalate may target the reproductive system. Di-n-butylphthalate produced degeneration of the seminiferous tubules
and decreased sperm count, and decreased litter size accompanied with increased fetal death rate, in orally-exposed male
and female animals, respectively. Like other phthalate compounds, di-n-butylphthalate has the ability to induce
peroxisome proliferation, which has been associated with increased cancer risk. However, limited animal studies suggest
that di-n-butylphthalate is not a carcinogen in animals.

References:
Agency for Toxic Substances and Disease Registry (ATSDR), 1989. "Toxicological Profile for Di-n-butylphthalate";
Agency for Toxic Substances and Disease Registry, U.S. Public Health Service, October 1989.



Dj-n-octvlphthalate. Data for di-n-octylphthalate are extremely limited However, based on its similar structure to di-n-
butylphthalate, di-n-octylphthalate likely possess similar chemical, physical, and lexicological properties. (See profile for
di-n-butylphthalate above.)

Fmoranthene. Fluoranthene is one of the polycyclic aromatic hydrocarbon (PAH) compounds, which are formed during
the combustion of organic material. Although there are no human data that specifically link exposure to fluoranthene to
human cancers, fluoranthene is a component of mixtures that have been associated with human cancer. It is a constituent
of coal tar and petroleum-derived asphalt No data regarding human exposure are available, and animal data suggest that
fluoranthene is not carcinogenic. Fluoranthene has been classified by the USEPA as a D carcinogen.

References:

ATSDR, 1989. lexicological Profile for Polycyclic Aromatic Hydrocarbons. Agency for Toxic Substances and Disease
Registry, U.S. Public Health Service, October, 1989.

Fluorene. Fluorene is a member of the polycyclic aromatic hydrocarbon (PAH) dass of compounds, which contain two or
more aromatic rings. PAHs are ubiquitous in nature and are also man-made. Similar to many PAHs, fluorene occurs
naturally in coal tar, crude oil, and is formed from incomplete combustion of organic material.

Toxicological data on fluorene as a single compound are limited Laboratory animals orally exposed to fluorene exhibited
hypoactivity, decreased red blood cell count, and increased liver, spleen, and kidney weights. Limited animal data suggest
that fluorene may be capable of causing proliferative cellular changes. However, fluorene was not mutagenic in limited
genotoxicity studies, and was not considered a tumor promoter in mice.

References:
MADEP, 1992. "Risk Assessment Shortform Residential Exposure Scenario, Version 1.6"; Policy #WSC/ORS-142-92;
Office of Research and Standards and the Bureau of Waste Site Cleanup, Boston, MA; September 1992.

2-Heianone. 2-Hexanone is a naturally occurring compound that has been detected in blue cheese, nectarines, raw
chicken breasts, and poultry manure. In industry, 2-hexanone is used as a medium-evaporating solvent for nitrocellulose,
acrylates, vinyl and alkyl coatings. Exposure of the general population may occur through in the ingestion of natural or
processed foods, where the compound occurs naturally and through inhalation of vapors from commercial coatings. In
humans, acute inhalation exposure caused irritation to the eyes and nose. .Neurotoxic effects, characterized by the
development of peripheral neuropathy, were seen following subchronic exposure to 2-hexanone. Testicular atrophy was
observed in rats following a ten-week oral exposure. Methyl ethyl ketone can potentiate the neurotoxicity of methyl butyl
ketone. The USEPA has classified 2-hexanone as a class D carcinogen, not classifiable regarding carcinogenicity.

References:
USEPA, 1990. Health and Environmental Effects Document for 2-Hexanone - Draft Prepared by: Environmental
Criteria and Assessment Office.

United States Environmental Protection Agency. Integrated Risk Information System (IRIS), 1993.

IndenofUJ-cd)pvrene. Indeno(l,2,3-c,d)pyrene is one of the polycyclic aromatic hydrocarbon (PAH) compounds,
which are formed during the combustion of organic material, and is a component of cigarette smoke and smoke-stack
emissions. No carcinogenicity data specifically for indeno(l,2,3-c,d)pyrene are available in humans; however, toxic
effects are attributable to mixtures of PAHs. Animal studies indicate that indeno(l,2,3-c,d)pyrene can induce skin tumors
in mice, and may have some immunosuppressive effects. In mammalian cell cultures, indeno(l,2,3-c,d)pyrene was found
to be genotoxic. It has been classified by the USEPA as a B2 carcinogen.



References:
MADEP, 1992. "Risk Assessment Shortform Residential Exposure Scenario, Version 1.6"; Policy #WSC/ORS-142-92;
Office of Research and Standards and the Bureau of Waste Site Cleanup, Boston, MA; September 1992.

Iron. Iron is a metal which is required for a variety of physiological functions such as heme biosynthesis, oxidative
phospnorylation and mixed-function oxidase-mediated metabolic reactions. Only divalent forms of iron are absorbed As
absorption occurs, divalent iron is biochemically converted to bivalent iron, the biologically active form. Under normal
conditions, absorbed dietary iron is complexed to hemoglobin and transported to the liver for storage until needed for
physiological reactions. The balance of iron is regulated only by the amount of dietary intake and the degree of intestinal
absorption. Intestinal absorption tends to be low (2 -15%) except during periods of increased iron need when absorption
efficiency increases dramatically.

Acute iron toxicity has been well characterized following the accidental ingestion of iron-containing preparations by
children. Shortly after ingestion, the corrosive effects of iron cause vomiting and diarrhea, often bloody. Later signs
include shock, metabolic acidosis, seizures, liver and/or kidney failure, coma, and death. Chronic iron overload manifests
as disturbances in over function, diabetes meUitus, and endocrine and cardiovascular effects. Inhalation of iron-
containing dust or fumes in occupational settings may result in deposition of iron particles in the lungs, leading to
interstitial fibrosis. Autopsies of hematite miners noted an increase in lung cancer. However, the etiology of the lung
cancer may be related to factors other than iron exposure such as cigarette, silica, or PAH exposures.

References:
Aisen, P., Cohen, G. andKang, J.O., 1990. Iron Toxicosis. Int. Rev. Exp.Pathol. 31:1-46.

Goyer, R.A., 1991. Toxic Effects of Metals. In: Casarett and Doull's Toxicology: The Basic Science of Poisons, 3rd
edition. Eds. C.D. Klaassen, MO. Amdur and J. DoulL Macmillan Publishing Co. N.Y.

Manganese. Manganese is a naturally occurring substance found in many types of rock. It does not generally occur in
the environment as the pure metal; rather, it is found combined with other chemicals such as sulfur, oxygen, and chlorine.
Manganese is mixed with iron to make various types of steel. Manganese is a component of some ceramics, pesticides,

fertilizers, and in nutritional supplements, In small doses, manganese is beneficial to human health. Manganese miners
and steel workers exposed to elevated concentrations of manganese have evidenced mental and emotional disturbances,
and slow and clumsy body movements. Target organs of manganese are the lung and CNS. When inhaled, manganese
dust can also cause lung irritation. The USEPA has classified manganese as a Class D, not classifiable as to human
carcinogenicity.

References:
Agency for Toxic Substances and Disease Registry (ATSDR), 1991. "Toxicological Profile for Manganese"; Agency for
Toxic Substances and Disease Registry, U.S. Public Health Service, February 1991.

2-Methylnaphthalene. 2-Methylnaphthalene is a member of the polycyclic aromatic hydrocarbon (PAH) class of organic
compounds, and is used in the synthesis of chemicals such as insecticides. Toxicological data on 2-methylnaphthalene are
extremely limited. However, based on its structural similarity to naphthalene, it is likely to be metabolized through a
similar process, and therefore is expected to exert effects similar to those induced by naphthalene. (See profile for
naphthalene below.)

References:



ATSDR, 1989. Toxioological Profile for Naphthalene and 2-Methylnaphthalene. Agency for Toxic Substances and
Disease Registry, U.S. Public Health Service, October, 1989.

2- and 4-MetfaylphenoL 2- Methylphenol and 4-methylphenol, also called o-cresol and p-cresol, are both naturally
occurring and syntheticaUy produced organic chemicals containing a single aromatic ring. m-Cresol is another isomer of
2- and 4-methylphenoL 2- and 4-Methylphenol are often found together in mixtures, such as in disinfectants. Specific
uses of 2-methyiphenol include resins and pharmaceutical; 4-Methylphenol is used in industry in the manufacture of
antioxidants and in the manufacture of perfumes and dyes. 4-Methylphenol is also used in synthetic food flavors.

2- and 4-Methylphenol exhibit similar toxicities. They are highly irritating to the skin when contacted dermalty, the lungs
when inhaled, and the gastrointestinal tract when ingested, and can be readily absorbed by all three exposure routes.
Neurological effects, including lethargy, incoordination, tremors, convulsions, and coma have been observed in humans
who have been exposed to high concentrations of cresols. These effects have also been observed in laboratory animals,
and can also result from long-term low-level exposure to cresols. There is no evidence of reproductive, developmental, or
carcinogenic effects in humans or animals following exposure to cresols.

References:
Agency for Toxic Substances and Disease Registry (ATSDR), 1990. Toxicological Profile for Cresols"; Agency for Toxic
Substances and Disease Registry, U.S. Public Health Service. October, 1990.

Naphthalene. Naphthalene is a member of the porycydic aromatic hydrocarbon (PAH) class of compounds, which
contain two or more aromatic rings. PAHs are ubiquitous in nature and are also man-made. Naphthalene occurs
naturally in coal tar, crude oil, and is formed from incomplete combustion of organic material. It is also product of
pyrorysis in tobacco smoke. Naphthalene is used for the production of phthalic anhydride, which is used for the
production of plasticizers. Naphthalene is also used in moth balls, for the production of the insecticide carbaryl, and in
numerous resins, dyes, Pharmaceuticals, and other organic materials.

Naphthalene is absorbed through the inhalation, oral, and dermal routes, and appears to be more toxic to humans than
laboratory animals. The principal toxic effect of naphthalene in humans and animals is hemolysis of red blood cells,
which can lead to anemia, decreased oxygen-carrying capacity, and jaundice. Humans pre-disposed to anemia, such as
those with G6DP enzyme deficiency, may be particularly sensitive to naphthalene toxicity. Exposure to naphthalene has
also been correlated with increased risk of cataract formation. Animal studies were negative for naphthalene reproductive
toxicity. Although no human epidemiological data are available for assessing naphthalene carcinogenicity, animal data
investigating naphthalene toxicity are equivocal. The USEPA has placed naphthalene in weight-of-evidence Group D,
not classifiable as to human carcinogenicity.

References:
Agency for Toxic Substances and Disease Registry (ATSDR), 1990. 'Toxicological Profile for Naphthalene"; Agency for
Toxic Substances and Disease Registry, U.S. Public Health Service. October, 1990.

N-Nitrosodiphenvlamine and N-Nitrosodi-n-propylamine. N-Nitrosodiphenylamine (NNDPA) and N-
Nitrosodi-n-propylamine (NNDNPA) are man-made chemicals that were historically used in the rubber
manufacturing process. However, production of these chemicals and import to the US ceased in the early 1980's
because they were replaced by improved chemicals. Toxicological data on NNDPA and NNDNPA are limited.
The majority of data come from a few studies conducted with laboratory animals. The results of these studies
suggest that these chemicals are absorbed from the GI tract. The liver, kidney, and eyes, and bladder appear to be
the primary target organs for these chemicals.

For NNDPA, effects to the liver, kidney and eyes only occurred at high dose levels, suggesting that NNDPA is
associated with a low order of toxicity. Notably, these effects did not occur under lower-dose, chronic exposures.



Under chronic exposures, NNDPA produced bladder toxicity in mice and rats, and bladder cancer in rats. Based
on this evidence of potential carcmogenicity in one species of laboratory animal, USEPA has classified NNDPA as
a group B2, possible carcinogen.

For NNDNPA, the primary target organ is the liver. Acute and subchronic exposures to NNDNPA have produced
hepatotoxicity, as well as hemorrhagic lesions on other internal organs. NNDNPA has been shown to produce
tumors, primarily in the liver, in several animal species. NNDNPA has tested positive in genotoxicity assays, and
is suspected of being a direct-acting mutagen. No data are available regarding the potential carcinogenicity of
NNDNPA in humans. USEPA has classified NNDPA as a group B2, possible carcinogen.

References:

Agency for Toxic Substances and Disease Registry (ATSDR), 1987. "Toxicological Profile for N-Hitrosodiphenyiamine
(Draft)"; Agency for Toxic Substances and Disease Registry, U.S. Public Health Service. October, 1987.

Agency for Toxic Substances and Disease Registry (ATSDR), 1990. "Toxicological Profile for N-Nitrosodi-n-piopylamine
(Draft)"; Agency for Toxic Substances and Disease Registry, U.S. Public Health Service. December, 1988.

Nitrate and Nitrite. Nitrate (NOs) and nitrite (NO2) are naturally occurring ions that are part of the nitrogen
cycle. They are produced from the natural decomposition of organic matter (e.g., livestock waste, urban sewage,
compost), and are also present at high concentrations in commercial fertilizers. Nitrates and nitrites are also
present naturally in some vegetables, and are added as sodium nitrate and sodium nitrite as a preservative to some
meats.

Nitrates and nitrites are rapidly and completely absorbed in the gastrointestinal tract. Once absorbed, nitrates are
converted to nitrites. Nitrites (and nitrates to a lesser extent) can oxidize iron in blood hemoglobin. This
interaction causes methemoglobinemia, which is the primary toxic effect associated with nitrate and nitrite
exposure. Methemoglobinemia results in an inability for blood hemoglobin to carry oxygen. This can result in
cyanosis, cardiac arrythmias, and effects on the central nervous system. Infants under 4 months old and people
with congenital methemoglobinemia are particularly sensitive to the effects of nitrate and nitrite because their
bodies cannot detoxify nitrates and nitrites as efficiently. Methemoglobinemia is reversible, and will naturally
dissipate when exposures to nitrates and nitrites are decreased. Nitrates and nitrites have not been shown to
produce cancer in laboratory animals or humans. However, when nitrates and nitrites react with certain other
chemicals, nitrosamines may be produced, which have been reported to cause cancer in laboratory animals.

References:

Agency for Toxic Substances and Disease Registry (ATSDR), 1991. "Case Studies in Environmental Medicine,
Nitrate/Nitrite Toxicity" Agency for Toxic Substances and Disease Registry, U. S. Public Health Service. October, 1991.

Phenanthrene. Phenanthrene is a member of the polycyclic aromatic hydrocarbon (PAH) class of compounds, which
contain two or more aromatic rings. PAHs are ubiquitous in nature and are also man-made. Phenanthrene occurs
naturally in coal tar, crude oil, and is formed from incomplete combustion of organic material.

Phenanthrene has been shown to be a skin photosenshizer in humans. Intraperitoneally injection in rats produced liver
effects. Although limited evidence exists that phenanthrene is a mutagen, the majority of tests have proved negative.
Equivocal evidence exists for cancer after dermal application of phenanthrene in rats. Ingestion of 200 mg of
phenanthrene produced no tumors in rats after two months.

References:



MADEP, 1992. "Risk Assessment Shortform Residential Exposure Scenario, Version 1.6"; Policy #WSC/ORS-142-92;
Office of Research and Standards and the Bureau of Waste Site Cleanup, Boston, MA; September 1992.

Phenol Phenol is a man-made aromatic chemical that is used extensively in the production of numerous products,
including a wide variety of aromatic compounds, explosives, fertilizers, paints, rubber, plastic, and textiles.

Phenol is readily absorbed through ingestion, dermal, and inhalation exposures, and is rapidly distributed to tissues.
Exposure to phenol can produce adverse effects on the central nervous system, including loss of consciousness and acute
respiratory Mure. Phenol can also cause severe burning of the mouth and throat if swallowed Current genotoxicity and
cancer studies on phenol are inadequate or inconclusive to allow a determination of the potential carcinogenicity of this
chemical at this time.

References:
MADEP, 1992. "Risk Assessment Shortform Residential Exposure Scenario, Version 1.6"; Policy #WSC/ORS-142-92;
Office of Research and Standards and the Bureau of Waste Site Cleanup, Boston, MA; September 1992.

Pyrene. Pyrene is a member of the polycyclic aromatic hydrocarbon (PAH) class of compounds which contain two or
more aromatic rings. They are ubiquitous in nature and are also man-made. Pyrene occurs naturally in coal tar, crude oil,
and is formed from incomplete combustion of organic material. Pyrene is reported to be a skin irritant to humans. Rats
administered pyrene exhibited blood chemistry changes, as well as liver and kidney damage. Pyrene was shown to be
inactive as an initiating agent and thus has been classified by the USEP A as a D carcinogen.

References:

ATSDR, 1989. Toxicological Profile for Polycyclic Aromatic Hydrocarbons. Agency for Toxic Substances and Disease
Registry, U.S. Public Health Service, October, 1989.

Sulfate. Sulfate is a naturally occurring ion in soil and water. It is also used in some chemical manufacturing
processes, and is produced as a by-product to other industrial processes. The available lexicological information
for sulfate is limited However, sulfate has been associated with laxative effects. Exposure to high concentrations
has caused nausea and diarrhea in some people. A primary drinking water MCL of 500 mg/L has been proposed
(but not adopted) based on the laxative effects of sulfate.



TABLE A4-1

ORAL DOSE-RESPONSE DATA
FOR CARCINOGENIC EFFECTS

Olin Corporation
Wilmington. MA Facility

< V?*J /- ,'^'<^Ux/'<-* - -;*>^A!
-- *' < ' " *J <*w** ' *«.*?* c-s "*''-''"«(

Corripiwirf ' flroop ftftfertot . s ' ' ' f«r
ACID EXTRACTABLE COMPOUNDS

2,4,6-Trichlorophenol A 82

2,4-Dichlorophenol A NO

2,4-Dimethylphenol A ND

2,4-Dinitrophenol A ND

2-Chlorophanol A ND

2-Methylphanol (o-Cresol) A C

2-Nitrophenol A ND

4,6-Dinltro-2-methylphenol A ND

4-Chloro-3-methylphanol A ND

4-Methylphenol (p-Cresol) A C

4-Nitrophanol A ND

Benzole Acid A D

Phenol A D

BASE NEUTRAL COMPOUNDS

1,2,3-Trichlorobenzene B ND

1 ,2,4-Trichlorobenzane B D

1 ,2-Dichlorobenzane B D

1,3-Dichlorobenzene B D

"'-
^^»yr*̂ ^vT«lE'ife*< ''"̂  'f '̂vf^F' "r̂ ^ r̂̂ ^^^ '̂"- , ̂ jfa, \ '< ̂

1.1E-02 Rat Oral-diat Leukemia IRIS

ND IRIS

ND IRIS

IRIS

IRIS

IRIS

IRIS

IRIS

1 ,4-Dichlorobenzene B, V C 2.4E-02 Mouse Oral-gavage Liver HEAST

2,6-Dintrotoluene B B2 6.8E-01 + Rat Oral-diet Liver, mammary gland IRIS

2-Methylnaphthalene B ND

4-Bromophenyl-phenylether B ND

4-Chloroaniline B ND

4-Chlorophenyl-phenylether B ND

4-Nitroaniline B ND

Acenaphthene B ND

Acenaphthylene B D

Anthracene B D

IRIS

IRIS

Benzo(a)anthracene B B2 7.3E-01 " IRIS
Banzo(a)pyrene B B2 7 3E + 00 Mouse Oral-diet Foreatomach IRIS
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TABLE A4-1
ORAL DOSE-RESPONSE DATA
FOR CARCINOGENIC EFFECTS

Olln Corporation

Wilmington. MA Facility

Benzo(b)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzyl Alcohol

Bis(2-ethylhexyl)phthalate (BEHP)

Bis(Chloromethyl)ether

Butylbenzylphthalata

Chrysane

Di-n-butylphthalate

3i-n-octylphthalate

3ibenzo(a,h)anthracene

Dibenzofuran

Diethylphthalate

3imethylphthalate
:luoranthene
:luorene

Hexachlorobenzene

IndanoCI ,2,3-cdlpyrane

sophorone

n-Nitrosodi-n-propylamine

n-Nitrosodiphenylamine

Naphthalene

Nitrobenzene

Phenanthrana

•yrene

INORGANICS/METALS

Aluminum

Antimony

Arsenic

Barium
Beryllium

W";<iP'
B
B
B

B

B

B
B

B
B

B
B

B
B

B
B

B

B
B

B

B
B

B. V

B
B
B

I/M

I/M

I/M

I/M
I/M

B2
D

B2

ND
B2

B2
C

B2
D

ND

B2

D
D
D

D

D
B2

B2

C

B2

B2

D
ND
D

D

ND

ND
A

ND
B2

7.3E-01 •• IRIS

IRIS
7.3E-02 •" IRIS

1.4E-02 Mouse Oral-diet Uver IRIS

LIE + 00 Mouse Oral-Diet Uver IRIS

ND IRIS

7.3E-03 " IRIS

IRIS

7.3E + 00 " IRIS

IRIS

IRIS

IRIS

IRIS

IRIS

1.6E + 00 Rat Oral-diet Uver IRIS

7.3E-01 •• IRIS

9.5E-04 Rat Oral-gavaga Kidney IRIS

7.0E + 00 Rat Oral-DW Uver IRIS

4.9E-03 Rat Oral-DW Bladder IRIS

IRIS

IRIS

IRIS

1.5E + 00 Human Oral-DW Skin IRIS

4.3E + 00 Rat Oral-DW Total IRIS
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TABLE A4-1
ORAL DOSE-RESPONSE DATA
FOR CARCINOGENIC EFFECTS

Olin Corporation
Wilmington. MA Facility

'*• '* Compound

Cadmium

Calcium

Chloride

Chromium III

Chromium VI

Cobalt

Copper

Cyanide

Iron

Lead

Magnesium

Manganese

Mercury (as mercuric chloride)

Nickel

Nitrate

Nitrite

Nitrogen, Ammonia

Potassium

Selenium

Silver

Sodium

Strontium
Sulfates as S04

Sulfide

Thallium

Vanadium

Zinc

PESTICIDES/PCBs

4,4'-DDD

4,4'-DDE
4,4'-DDT

% S ' f

I/M

I/M

I/M

I/M
I/M
I/M

I/M

I/M
I/M

I/M
I/M

I/M

I/M
I/M
I/M

I/M
I/M

I/M

I/M
I/M

I/M
I/M
I/M

I/M

I/M
I/M

I/M

P

P
P

t±i "• •
61 ND

ND

ND
ND
ND
ND
D

D

ND

B2 ND
ND

D

D

ND
ND
ND
ND

ND

D

D
ND
ND
ND

ND

ND

ND

D

B2 2.4E-01 Mouse Oral-diet

B2 3.4E-01 Mouse/hamster Oral-diet
B2 3.4E-01 Mouse/rat Oral-diet

IRIS

IRIS

IRIS

IRIS

IRIS

IRIS

IRIS

- JRIS

IRIS

Liver IRIS

Liver IRIS
Liver IRIS
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TABLE A4-1
ORAL DOSE-RESPONSE DATA
FOR CARCINOGENIC EFFECTS

Olin Corporation
Wilmington, MA Facility

\ ^ H-* ••

Aldrin

alpha-BHC

Aroclor-1016

beta-BHC

Chlordane (alpha & gamma isomers)

delta-BMC

Dieldrin

Endosulfan 1

Endosulfan II

Endosulfan Sulfate

Endrin

Endrin aldehyde

Endrin ketone

-leptachlor

Haptachlor Epoxide

Lindane (gamma-BHC)

Mathoxychlor

Polychlorinated Biphenyls (PCBs)

high risk and persistence-central estimate

high risk and persistence-upper bound

low risk and persistence-central estimate

low risk and persistence-upper bound

lowest risk and persistence-central estimate

lowest risk and persistence-upper bound

Toxaphene

VOLATILES

1,1,1 -Trichloroethane

,1 ,2,2-Totrachloroethane

,1,2-Triohloroethane

, 1-Dichloroethane
,1-Dichloroethene

<*£-•
p
p
p
p
p
p
p
p
p
p
p
p
p
p
p
p
p
p
p
p
p
p
p
p
p

V

V
V
V
V

it t rtf&rr} y&f "ff "fi*

' / ' t̂r«i'i'r»f> i'̂ f f

B2

B2
See PCBs

C
B2

D
B2

ND
ND

ND

D
ND

ND

B2
B2

B2-C

D

B2

B2

D
C

C

C
C

?;

1.7E + 01 Mouse Oral-diet Liver IRIS

6.3E + 00 Mouse/rat Oral-diet Liver IRIS

IRIS

1.8E + 00 Mouse Oral-diet Liver IRIS

1.3E + 00 • Mouse Oral-diet Liver IRIS

IRIS

1.6E + 01 Mouse Oral-diet Liver IRIS

IRIS

4.5E + 00 Mouse Oral-diet Liver IRIS

9. IE + 00 Mouse Oral-diet Liver IRIS

1.3E + 00 Mouse Oral-diet Liver HEAST

IRIS
See Below ••• Rat Oral-diet Liver IRIS

I.OE-fOO

2.0E + 00
3.0E-01

4.0E-01

4.0E-02

7.0E-02

1.1E + 00 Mouse Oral-diet Liver IRIS

IRIS

2.0E-01 Mouse Oral-gavage Liver IRIS

5.7E-02 Mouse Oral-gavage Liver IRIS

5.7E-03 Rat Oral-gavage Mammary Gland CA EPA
6.0E-01 Rat Oral-DW Adrenal IRIS
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TABLE A4-1
ORAL DOSE-RESPONSE DATA
FOR CARCINOGENIC EFFECTS

Olln Corporation
Wilmington. MA Facility

Compound

,2-Dichloroethane

,2-Dichloroethene (total)

,2-Dichloroethene (cis)

,2-Dichloroethene (trans)

,2-Dichloropropana

, 3,5-Trimethylbenzene

2,4,4-Trimethyl-1 -pentene

2,4,4-Trimethyl-2-pentene

2-Butanone (Methyl ethyl ketone)

2-Hexanone

4-Mathyl-2-pentanone (MIBK)

Acetone

Benzene

Bromodichloromethane

Bromoform

Carbon Disulfide

Carbon Tetrachlorida

Chlorobenzene

Chloroform

Chloromethane

Dibromochloromethane

Ethyl chloride (Chloroethane)

Ethylbenzene

Hexachlorobutadiene

Methylene Chloride (Dichloromethane)

Styrene

Tetrachloroethene

Toluene

Trichloroethene

Vinyl Acetate

Vinyl Chloride
Xylenes (total)

Group

V

V

V
V
V

V

V

V
w
V

V
V

V

V
V

V

V

V
V

V

V

V
V
V

V

V

V

V

V

V
V
V

**.*.-
B2

ND
D

ND
B2
ND

ND

ND

D

ND

ND

D

A

B2
B2

ND

B2

D
B2

C

C
ND

D
C

B2
ND
B2

D

B2
ND

A
D

fhjttiti&S-'f^

toatettfrtf* "•
9.1E-02

6.8E-02

2.9E-02

6.2E-02

7.9E-03

1.3E-01

6.1E-03

1 .3E-02

8.4E-02

7.8E-02

7.5E-03

5.1E-02 W

1 .5E-02 W

1.9E + 00

Rat

Mouse

Human

Mouse

Rat

Several

Rat
Mouse

Mouse

Rat
Mouse

Mouse

Mouse

Rat

Oral-gavage

Oral-gavage

Occupational

Oral-gavage

Oral-gavage

Oral-gavage

Oral-DW

Inhalation

Oral-gavage

Oral-diet

Oral-DW

Oral-gavage

Oral-gavage

Oral-diet

Hemangiosarcomas

Liver

Leukemia

Kidney

Large Intestine

Liver

Kidney

Kidney

Liver

Kidney

Liver

Liver

Liver

Lung, liver

I'.'v&te
IRIS

IRIS

HEAST

IRIS

IRIS

IRIS

IRIS

IRIS

IRIS

IRIS

IRIS

., HEAST

IRIS

IRIS

IRIS

IRIS

CAEPA

IRIS

CAEPA

HEAST
IRIS
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TABLE A4-1
ORAL DOSE-RESPONSE DATA
FOR CARCINOGENIC EFFECTS

Olln Corporation
Wilmington. MA Facility

NOTES:

NO - Not determined/No data

W - Withdrawn from IRIS/HEAST

DW - Drinking watar

mg • milligram

kg - kilogram

IRIS - Intagratad Ri»k Information Syttem

HEAST - Hearth Effect* A«ta*<mant Summary Tablet

MAOEP - Mataachuiant Department of Environmantal Protection

'Background Documentation for the Development of the MCP Numerical Standard** April, 1994

CA EPA - California Environmental Protection Agency

'California Environmental Protection Agency Criteria for Carcinogen*' November, 1994

Sources (in order uted. per MADEP, 19951:

IRIS a* of 1/97

HEAST. 1996 (including July updatet)

CA EPA, 1994

MADEP, 1994

+ - Bated on IRIS for 2.4-: 2.6-Dlnrtrotoluene mixture

• - The value for chlordane I* uted a* aurrogata for the i«omar*.

•' - Slopa Factor for Benzo(a)Pyrane uaed for other carcinogenic

PAH*, adjuatad by Relative Potency Factor* of 1.0 [benzo(a)pyrene,

dib«nz(a,h)anthraoerwj; 0.1 (banzo(a)anthracane, banzo(b)fk>uoranthene.

lndano(1,2,3-c,d)pyranal; 0.01 [benzo(k)fluoranthenej; 0.001 (chrynne).

"• Slop* factor* are applicable to Aroclort 1016, 1248, 1254, and 1260.

Chemical Qroupa:

A • Add ettractable

B - Bate neutral axtractable

I/M - Inorganic/Metal

P - Partldde

V - Volatile

W • Watte

Weight of Evidence (Route-Specific):

A - Human cardnogan

6 - Probable human carcinogen

B1 - limited evidence of cancer In humane

62 - tufflotent evidence of eardnogenlcfty hi animal*

with Inadequate or lack of evidence in human*

C - Potiibl* human carcinogen

D - Not daaalflabla a* to human eardnogenldty

E - Evidence of lack of cardnoganlcity to humane
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TABLE A4-2
INHALATION DOSE-RESPONSE DATA

FOR CARCINOGENIC EFFECTS

Ofln Corporation
Wnmlngton, MA Facffity

' "' ' ' IVA'* ;

' ' "" " QtotifitoMt "''' • A'4«iS?yW"
ACID EXTRACTABLE COMPOUNDS
2,4,6-Trlchlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophanol
2-Chlorophenol
2-Mathylphanol (o-cra»oll
2-NHrophenol
4,6-Dinitro-2-methylphenol
4-Chloro-3-methylphenol
4-Methylphenol (p-Craaol)
4-Nrtrophenol
3enzoic Acid
Phenol
BASE NEUTRAL COMPOUNDS
1 ,2,3-Trichlorobenzene
1 ,2,4-Trlchlorobenzene
1 ,2-Dichlorobenzene
1 ,3-Dlchlorobenzene
1 ,4-Dichlorobenzane
2,6-Dinrtrotoluene
2-Methylnaphthalane
4-Bromophenyl-phenylather
4-Chloroanlline
4-Chlorophenyl-phenylether
4-Nitroanlllne
Acenaphthene
Acenaphthylena
Anthracene
3enzo|a)anthracene
3anzo(a|pyrene
3enzo(b)fluoranthena
3enzo(g,h.l)perylena
Benzo(k)f1uoranthana
Benzyl Alcohol
bia(2-ethylhexyl)phthalate (BEHP)
bla(Chloromathyl)ather
Butylbenzylphthalate
Chryaene

%&•
A
A
A
A
A
A
A
A
A
A
A
A
A

B
B
B
B

B, V
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B

'̂H&$ft«^ r̂ tti£%î i|̂ ^^^HJ
B2 1 .OE-02
ND
ND
ND
ND
C ND
D
D
D
C ND

ND
D
D

ND
D
D
D
C 4.0E-02
B2 ND
ND
D

ND
D t

ND
ND
D
D
B2 3.9E-01 ••
B2 3.9E + 00
B2 3.9E-01 ••
D
B2 3.9E-02 ••
ND
B2 8.4E-03
B2
C ND
B2 3.9E-03 "

3.1E-O6 Rat Oral-diet Leukemia IRIS

ND IRIS
IRIS
IRIS
IRIS

ND

IRIS
IRIS

IRIS
IRIS

LIE-OS Mouae Oral-gavage Liver CA EPA
ND IRIS

IRIS

j y IRIS

IRIS
IRIS

1.1E-04 " CAEPA
1.1E-03 Hamtter Inhalation Respiratory tract CA EP/.
1.1E-O4 " CAEPA

IRIS
LIE-OS •' Hamater Inhalation Respiratory tract CAEPA

IRIS
2.4E-06 Mouae Oral-Diet Liver CAEPA
3.3E-04 Mouae Oral-Diet Uver IRIS

ND HIS
L1E-06 •• CAEPA
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TABLE A«-2
INHALATION DOSE-RESPONSE DATA

FOR CARCINOGENIC EFFECTS

Oln Corporation
WBnilnyloii, MA FacaUy

Jff V* •• J \'

ij$s ̂  +< ' * • * • > * " %

Dl-n-butylphthalata
Dt-n-octylphthalata
Dlbanzo(a,h)anthracene
Dlbanzofuran
Diathylphthalata
Dimathylphthalate
Fluoranthana
Fluorena
^axachlorobenzena
IndenoU , 2, 3-cd)pyrana
laophorone
n-Nltroaodi-n-propylamine
n-Nltroiodiphenylamlne
Naphthalene
Nitrobenzene
tianamhrana
•yrene
INORQANICS/METALS
Aluminum
Antimony
Araanic
iarium
Jerylllum
Cadmium
Calcium
Chloride
Chromium III
Chromium VI
Cobalt
Copper
Cyanida
Iron
Laad
riagnailum
rianganete
Marcury (•• mercuric chloride)
Nickel
Nitrate
Nitrite

1 ; *S^
B
B
B
B
B
B
B
B
B
B
B
B
B

B, V
B
B
B

I/M
I/M
I/M
I/M
I/M
I/M
I/M
I/M
I/M

m
I/M
I/M
I/M
I/M
I/M
I/M
I/M
I/M
I/M
I/M
I/M

D
ND
B2 4.1E + 00
D
D
D
D
D
B2 1.6E + 00
B2 3.9E-01 ••
ND

B2 7.0E + 00
82 9.0E-03
D
D
D
D

ND
ND
A 1.5E + 01

ND
B2 8.4E + 00
B1 6.3E + 00 c
ND
ND
ND
A 4.1E + 01

ND
D
D

ND
B2 ND
ND
D
D
A 8.4E-01

ND
ND

1 .2E-03 Moute Oral-DW

4.6E-04 Rat Oral-dlat
1.1E-04

2.0E-03 ND ND
2.6E-06 ND ND

4.3E-03 Human Inhalation

2.4E-03 Human Inhalation
1 .8E-03 Human Inhalation

1.2E-02 Human Inhalation

ND

2.4E-04 Human Inhalation

IRIS

Lung CA EPA
IRIS
IRIS
IRIS
IRIS
IRIS

Liver IRIS
CA EPA

ND CAEPA
ND CA EPA

IRIS
IRIS
IRIS
IRIS

Lung IRIS

Lung IRIS
Lung IRIS

Lung IRIS

IRIS
IRIS

IRIS

IRIS
IRIS

Lung IRIS
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TABU A4-2
INHALATION DOSE-RESPONSE DATA

FOR CARCINOGENIC EFFECTS

Oln Corporation
Wilmington, MA Facility

' - ,'- , - , ;o.

Nitrogen, Ammonia
Potassium
Selenium
Silver
Sodium
Strontium
Sulfates as SO,

Sulfide
Thallium
Vanadium
Zinc
PESTICIDES/PCBa
4,4'-DDD
4,4'-DDE
4,4'-DDT
Aldrin
alpha-BHC
Aroclor 1 01 6
beta-BHC
Chlordane (alpha It gamma iaomera)
delta-BHC
Dleldrin
Endoaulfan
Endoaulfan I
Endoaulfan II
Endoaulfan Sulfate
Endrin
Endrin aldehyde
Endrin ketone
Heptachlor
Heptachlor Epoxide
Undane (gamma-BHC)
Methoxvchlor
Polychlorinated Biphenyls (PCBs)

high risk and persistence-central estimate
high risk and persistence-upper bound
low risk and persistence-central estimate
low riak and persistence-upper bound
lowest risk and persistence-central estimate

^ <jfttmtma* <••

I/M
I/M
I/M
I/M
I/M
I/M
I/M

I/M
I/M
I/M
I/M

P
P
P
P
P
P
P

P
P
P

P
P
P
P

P
P
P
P

P
P
P
P
P
P
P
P
P

f f

•.<FtwUfNf %n f

^X
 ff

 -A yjaMatttrtaai ""

ND
ND
D
D

ND
ND
ND

ND
ND
ND
D

82
B2
B2
B2
B2

See PCBs
C
B2
D
B2
ND
ND
ND
ND
ND
ND
ND
B2
B2

B2-C
D
B2

'̂'tw^ '̂̂ ^^^^S

3.4E-01
3.4E-01
3.4E-01

1.7E + 01
6.3E + OO

1. BE + 00
1.3E + 00 +

1.6E + 01

4.5E + OO
9.1E + 00

6.3E-02

See Below • • •
1.0E + 00
2.0E + 00

3.0E-01
4.0E-01
4.0E-02

9.7E-O6 Mouae Oral-diet
9.7E-06 Mouae Oral-diet
9.7E-O5 Mouae Oral-diet
4.9E-03 Mouae Oral-diet
1 .8E-03 Mouse Oral-diet

5.3E-04 Mouae Oral-diet
3.7E-04 Mouae Oral-diet

4.6E-03 Mouae Oral-diet

1 .3E-03 Mouae Oral-diet
2.6E-03 Mouae Orat-gavage
1 .8E-05 ND ND

Rat Oral-diet

ill

Uver
Uver
Uver
Uver
Uver

Uver
Uver

Uver

Uver
Uver
ND

Uver

IRIS
IRIS

IRIS

IRIS
IRIS
IRIS
IRIS
IRIS
IRIS
IRIS
IRIS
IRIS
IRIS

.1 '.- ' -

IRIS
IRIS

CAEPA
IRIS
IRIS
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TABU A4-2
INHALATION DOSE-RESPONSE DATA

FOR CARCINOGENIC EFFECTS

Oln Corporation
[ton, MA FaotMy

: >3j ^ ^ ^< < x > ••'••
-^ \ '^ r . ; ; ' ' ' , -4
£v? - CA***** '""- "> % -
lowest risk and persistence-upper bound

Toxaphane
VOLATILES
1,1,1 -Trichloroethane
1,1,2, 2-Tetrachloroethane
1,1,2-Trichloroathane
1.1-Dichloroethane
1,1-Dichloroathene
1.2-Dlchloroathane
1,2-Diohloroathene (total)
dt-1 ,2-Dichloro*thana
trans- 1 ,2-Dichloroethene
1 , 2-Dichloropropane
1 ,3,5-Trimethylbenzene
2,4,4-Trimathyl-1 -pentene
2,4,4-Trimathyl-2-pant*na
2-Butanona (Methyl ethyl ketone)
2-Haxanone
4-Mathyl-2-pentanone (MIBK)
Acetone
3*nzene
iromodichloro methane
iromoform
Carbon Disulflda
Carbon Tetrachloride
Chlorobanzene
Chloroform
Chloro methane
Jibromochloromethane
Ethyl chloride (Chloroethane)
hhylbanzane
Haxachlorobutadiane
Mathylana chloride (Dichloromathana)
Styrene
Tatrachloroathana
Toluene
Trlchloroethene
Vinyl Acetate
Vinyl Chloride
Xylanas (total)

&&& *

Of***"' '" 'l
P
P

V
V
V
V
V
V
V
V
V
V
V
V
V
V
V
V
V
V
V
V
V
V
V
V
V
V
V
V
V
V
V
V
V
V
V
V
V

,^vfg
Vtofattdft * •* " '

B2

D
c
c
c
c

B2
ND
D

ND
B2
ND
ND
ND
D

ND
ND
D
A
B2
B2
ND
B2
D
B2
C
C

ND
D
C

B2
ND
B2
D
B2
ND
A
D

7.0E-02
1.1E + 00

2.0E-01
5.7E-02
6.7E-03

1.2E + 00
9.1E-02

6.3E-02

2.9E-02
1 .3E-01
3.9E-03

6.3E-02

8.1E-02
6.3E-03

ND

7.8E-02
1 .65E-03 c

2.1E-02

1.0E-02

3.0E-01

3.2E-O4

5.8E-05
1 .6E-O5
1 .6E-06
5.0E-O5
2.6E-05

1 .8E-05

8.3E-06
3.7E-OS
1.1E-06

1 .5E-05

2.3E-05
1 .8E-06

ND

2.2E-05
4.7E-07

5.9E-06

2.0E-06 W

8.4E-05

Mouse

Mouta
Mouta

Rat
Mouse

Rat

Mouta

Human
ND
Rat

Several

Mouta
Moute

Rat
Mouta

Mouta

Mouta

Rat

jjggjgggggBggigt3Sil&i !£H£

MHBfigSjli?agBSHE|HBBH J55SE
^^^^ f̂ejSjBftKge 3&33

llllliolllPB; HI^̂ B^̂ î

Oral-diet

Oral-gavaga
Oral-gavag*
Oral-Oavage
Inhalation

Oral-gavaga

Oral-gavaga

Inhalation
ND

Oral-gavag*

Oral-gavage

Oral-gavaga
Inhalation

Oral-diet
Inhalation

Oral-gavag*

Oral-gavaga

Inhalation

&

Uver

Uver
Uvar

Mammary gland
Kidney

Hamanglosarcomas

Uvar

Leukemia
ND

Intestine

Uver

Uver
Kidney

Kidney
Uver

Liver

Liver

Uvar tumor*

IRIS

IRIS
IRIS
IRIS

CA EPA
IRIS
IRIS

IRIS

CAEPA

IRIS

IRIS
IRIS

CA EPA
IRIS

IRIS
IRIS
IRIS

HEAST
IRIS

IRIS
IRIS
IRIS

CAEPA
IRIS

CAEPA
IRIS

HEAST
IRIS
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TABLE A4-2

INHALATION DOSE-RESPONSE DATA
FOR CARCINOGENIC EFFECTS

ORn Corporation

Wilmington, MA Fedllty

NOT!*:

ND - Not detarmined/No d.t«

W • Withdrawn from IRIS/HEAST

DW - Drinking water

j/g • microgrwn

mg - milligram

kg - kilogram

IRIS - Integrated Riek Information Syatem

HEAST • Hearth Effect. Aeaeeement Summary Table.

MADEP - MaaaachuMtti Department of Environmental Protection

'Background Documentation for tha Development of the MCP Numerical Standards' April, 1994

CA EPA • California Environmental Protection Agency

"California Environmental Protection Agency Criteria for Carcinogen '̂ November, 1994

Source, (in order ueed. per MADEP, 1995):

IRIS at of 1/97

HEAST. 1995 (Including July updetei)

CAEPA. 1994

MADEP, 1994

• - Source of elope factor a HEAST, 1995 unleee otherwfee noted.

c • Calculated from unit riak (dope • ((unit riek x 70 kgl/20 m'/deyl x 1000 ug/mgl

• • - Slope factor for beraolalpyrene ueed for other carcinogenic PAH., adfueted by

Relative Potency Factor* of 1.0 (beraolalpyrene,

dibera(a.hlanthrecone]; 0.1 Ibentolalenthraoane, bernolbinouoranthene,

lndeno(1,2,3-c,d)pyrene];0.01 Ibenzo(k)fruoranthene); 0.001 Ichryaene).

• • • Slope faetore are applicable to Arodora 1016, 1248, 1254, and 1280.

+ - Value for chlordane ueed for alpha- and gamma- bomera.

Chemical Group.:

A - Acid extractaMe

B - Baee neutral extractaMe

I/M • Inorganic/Metal

P-Peatldde

V - Volatile

W-Watt.

Weight of Evidence (Route-Specific!:

A - Human carcinogen

B • Probable human carcinogen

B1 • limited evidence of cancer In human.

B2 - eufficient evidence of eardnogenldty In animal.

with inadequate or lack of evidence In humane

C - Peeeible human carcinogen

D - Not deearrlebla aa to rumen eardnogenldty

E - Evidence of lack of eardnogenldty to humane
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TAKE A4-3

ORAL DOM-RMPONCE DATA
FOR NONCARCMOQCNIC EFFECT*

Oln Corporodon
WlrnJngton. MA FeetftY

" ̂  ;
OHMOMM- - * "' " ' '"" "•

ACID EXTRACTABLE COMPOUND*

2,4,0-Trichloroph*nol

2,4-Dichloroph.nol

2,4-Oim*thylph.nol

2,4-Dlnltroph.nol

2-Chloroph.nol

2-M.thylph.nol (o-Cr..ol)

2-Nittoph.no!

4,0-Oini«o-2-m*thylphenol

4-Chloro-3-m.thylph.nol

4-M.thylph.nol (p-Creiol)

4-Nitro ph.no!

Benzole Acid

^henol

BA*E NEUTRAL COMPOUND*
1 ,2,3-Trichlorobenz.ne

1 ,2, 4-Trlohlorob.nl. n.

1 , 2-Diohlorob*nz*n*

1,3-Dlchlorobonzono

1,4-Dichlorobenzan.

2,8-Oinltrotoluene
2-Methylnaphthalen*

4*Bromophenyt-phenylether

4-ChkxoaniHne
4-Chtorophenyl-phenylether

4-Nltroeniline

Aeenaohthene

Aoenaphthylene

Anthrecone
Benzo(a)anthr*oene

Benzotatpyren*

Benzotblfluoranthon*

Benzolg.h.llperylene

Benzolklfluoranth.n*

Benzyl Alcohol
Ble(2-ethylh.>ryt)phth.l.t. (BEHP)

Butyl Benzyl Phthalat.

Chrycon*

Di-n-butyl Phth.lal*

Dl-n-octyl Phthalat*
Dib*nzo(*,h)*nthrac*na

Dibenzofuran

Diethyl phthalat.

Dimethyl phthalat*

Ruoranthon*

Fluor*ne

Hexaohlorobonzen*
lnd*no(1,2,3-cd)pyr*n*

5-iairita^

^^KrwSl̂ ^

A

A

A

A

A

A

A

A

A

A
A

A

A

B

B

B

B
B.V

B

B

B

B

B

B

B

B

B

B

B

B

B

B
B

B

B

B

B

B

B

B

B

B
B

B

B
B

.; CtWdttC

4&<f;*&' v ,-, &
.-- 'fuMuWeHY)

4.2E-02

3.0E-03

2.0E-O2

2.0E-03

5.0E-03

5.0E-02
8.0E-O3

2.0E-03 -f

S.OE-03

B.OE-03

4.0E+00

8.0E-01

1.0E-02 +

1.0E-02

9.OE-O2

9.0E-O2

t.OE-02
1.0E-03

3.OE-O2 •

ND

4.0E-03
ND

4.OE-O3

8.0E-02

3.0E-02 '

3.OE-01

3.OE-02 •

3.OE-O2 •

3.0E-02 •

3.0E-02 •

3.OE-O2 •

3.OE-O1

2.0E-02

4.OE-O2

2.OE-01
3.OE-O2 •

1.OE-O1

2.OE-02

3.0E-02 •
3.OE-O2 •

B.OE-01
1.0E+OO

4.0E-02

4.0E-02

8.0E-O4
3.OE-O2 •

*t2&8&£r'Slil̂BeimiyBiel*̂

ND

3.OE-03

2.0E-01

2.OE-O3

5.0E-02

5.OE-01

ND
2.0E-O3

J.OE+00

6.0E-03

NO
4.0E+OO

8.0E-O1

l.OC-02

1.0E-02

9.OE-O1

9.0E-01

9.0E-01

1.OE-O2
3.OE-O2

4.0E-03

4.0E-O3

a.OE-01

3.OE-02

3.0E+OO

3.OE-02

3.OE-O2

l.OE-02

3.OE-O2

3.0E-O2
I.OE-fOO

2.OE-02

4.OE-02

2.0E+00

3.OE-02
I.OE-fOO

2.0E-02

3.0E-02

3.OE-O2
B.OE + OO

1.0E + 01

4.0E-01

4.0E-O1
8.OE-O4

3.OE-02

.̂̂ rff̂ SrPi*
Or.l-OW

Oral-DW

Oral-gavag*

Or.l-di.t

Or.l-OW

Oral-gavage

ND
+

Oral-gaveg*

Orel-oavag.
ND

Oral-diet

Orel-gavage

+ +

Or.l-OW

Orel-diet

Orel-diet

Oral-diet

Oat-diet

•

Oral-diet

Oral-gaveg*

•
Orel-gavage

•
1

•

•
•

Orat-gevego

Orel-diet

Orel-diet

Orel-diet
t

Orel-diet

Oral-diet

•
1

Oral-diet

Oral-diet

Oral-gevege

Oral-gevege

Oral-diet
•

ND

Low

Low

Low

Low

Medium

ND

ND

NO
Medium

Low

Medium

Low

Low

Low

Low

Low

Low

Low

Medium

Low

Low

Low

Low

Low

ND

Medium

Low

Medium

r̂iS*32:fe
#&$&$v '̂ ttlrafflS. •NSffP^P^?'̂ ?

Reduoed Utter .it.

Altered Immune function

Adverc* clinical .ign.

Cataract*

Reproduetrve effect*

Reduoed body weight; neurotoxicity

NO

Decreaeed weight gain

Maternel death

ND

No advene effect* obeerved

Reduoed fetal body weight

Inoreeeed edrenal weight*

No Idvene *ff*eta obeerved

No advene effect* oboorved

No edvone *ff*et> obeerved
Mortality; naurotoxiorty

Splenle cepeul* leelon*

Hepetojdorty

No effect* obeerved

Epfmellel hyperple*le

Inoreaeed liver weight
Deoreaaed hemoglobin

Liver weight

lnoroe*ed mortelity

Elevated kidney weight

Deoreaaed uiuwth rote

Advene kidney effect*

rnor*e*ed liver weight

Hemotologlo change*

Uver effect*

Rat

Rat

Mou**

Human

Rat

Rat

ND

Rat

Rabbit

ND

Human

Rat

Rat

Ret

Rat

Rat

Dog

Rat

Mouee

Mouee

R*t

OulnoaPtg

Mouee

Ret

Ret

Rat

Ret

Ret
Mauee

Mouee

Ret

/''

1OOH.A

100 H.A

3.OOO H,A,D

1,OOOH,S,L

1.OOO H.A.S

1.0OO H.A.S

ND

100

1,000

ND
1

100 H.A

1,000 H.A.S

1.000 H.A.D

1.00OH.A.D

1.000H,A,D
3.0OO

3,000 H.A,L.D

3,000 H.A.S.D

3,000 H.A.S

1.OOO

1 ,OOO H.A.S

1 ,OOO H, A.O

LOCO H.A.S

1.OOO H,A,S
1.00O

1.OOO H.A.S

100

3,000 H.A.S

3,000 H.A.S
100 H.A

' « *• f

Knita*

ATSDR. 1190

IRIS

IRIS

IRIS, MADEP

IRIS

IRIS

USEPA

IRIS, MADEP

HEAST

HEAST
USEPA

IRIS

IRIS

IRIS

IRIS

IRIS

MADEP

MADEP
HEAST

MADEP

IRIS

. IRIS

IRIS

IRIS

IRIS

IRIS

IRIS

IRIS

mis
IRIS

HEAST

IRIS. MADEP
mis
mis
IRIS

IRIS

HEAST

IRIS

mis
mis

MADEP
IRIS

IRIS

IRIS, MADEP
IRIS
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TABU A4-3
ORAL DO§E-ROaoN*C DATA

FOR NONCAHCMOOBIIC EFFECTS

ONn Corporation
WJmlnaton. MA PadBty

s

1

{fomttoijftd
laophorona
n-Nltroaodi-n-propylamine
n-Nhrooodiphonylemine
Naphthalana
Nltrobanzana
Phenenthrene
Pyrane
WORQANICS/METALS
Aluminum
Antimony
Araenic
Barium
ieryllium
Cadmium (food)
Cadmium (water!
Calcium
Chromium III
Chromium VI
Chloride
Cobalt (adult)
Cobalt (child)
Copper
Cyanida
ron

Laad
Mognoeium
Manganeae (drinking watar)
Manganaae (food)
Manganeee (aoil)
Mercury (at mercuric chloride)
Nickel

ffate
4rtrite
Nitrogen, Ammonia
Potaeelum
Selenium
Silver
Sodium
•frontium

Surfatee aa SO,

Sutfide
Thallium (baaed on thallium lulfatal
Vanadium
Zinc
KSTICIDtS/PCta
4,4'-DDD
4.4>-DDE
4,4'-ODT
Aldrin

' "'••'t^y-* -Tx

**§!£**
B

B

B
B, V

B

B

B

I/M

I/M

I/M

I/M

I/M

I/M

I/M

I/M

I/M

I/M

I/M

I/M

I/M

I/M

I/M

I/M

I/M

I/M
I/M

I/M

I/M

I/M

I/M

I/M

I/M

I/M

I/M
I/M

I/M
MM

I/M
I/M

I/M
I/M

I/M

I/M

P

P
P

P

' •• ̂ S'̂ fesî ^^S'1
"-, ̂ >*«f̂ f>

aJh^awT T .'.
2.OE-O1

ND

S.OE-O2
4.0E-O2 W
5.0E-04
3.0E-02
3.0E-O2

ND
4.OE-O4
3.0E-O4
7.0E-02
S.OE-03
1 .OE-O3
9.0E-O4

ND

1.0E+00
5.OE-03

ND

1.8E-O1
8.OE-02

ND

2.0E-O2
ND

7.5E-O4
ND

2.4E-02 I
1.4E-O1
4.7E-O2 II
3.0E-04
2.0E-02

1.0E +OO
1 .OE-01
9.7E-01 ••'

ND
5.0E-O3
8.0E-03

ND

«.OE-01
1.4E+01

NO
B.OE-OS
7.OE-O3
3.0E-O1

5.0E-O4 ••
5.0E-04 ••
5.OE-O4
3.0E-05

v*<lwSp||p«p5r

2.0E+OO
9.5E-02

ND

4.OE-02
5.OE-03
3.0E-02 •
3.0E-01

ND
4.OE-04
3.0E-04
7.0E-02
9.OE-O3
Nona
Nona

1.OE+00
2.0E-02

ND

ND

NO

2.0E-O2
ND

7.SE-04

ND

ND

ND

3.OE-O4
2.0E-02

NO

ND

5.0E-03
9.0E-03

NO
NO

B.OE-04
7.0E-03
3.OE-01

9.0E-04 ••
9.0E-04 ••
9.0E-04
3.0E-05

r&flji&î

Oral-oapaule
Oral-OW
Orel-diet

Orel-gavage
Inhelation

Oral-gavage

Or.l-OW
Oral-OW
Oral-OW
Oral-DW
Oral-diet
Oral-OW

Orel-diet
Oral-DW

Oral-diet
Oral-diet

Oral-diet

Oral-diet

Oral-diet
Orel-diet
Oral-OW
Oral-OW
Oral-DW

Oral-diet
Intravenoua

Oral-diet
Oral - DW

Oral-gavage
Oral-OW
Oral-diet

Orel-diet
Oral-diet

• vfc' ij xv

™ f t ^ift,<f ''jr*

J ĵSSSal
LOW

ND

ND

ND

Low

Low

Low
Medium
Medium

Low

High
High

Low

Low

ND

ND

Medium

Medium

High
Medium

^
High
NO

High
Low

Medium
ND

Low

Low

Madium

Medium
Medium

§MfeM t̂ffcgJJJMMilll

No effeeta obaerved
Hepotoxlorty

Bladder epithelial hyperplaaia
Daoreaaad boo> weight

Hematologic, adrenel,renal, hepetlo lealone

Renal tubular pathology

Raduoad Irfeopon
Karetoaie and hyperplgmantatlon

Inoreaaed blood praaaura
No affaota obaerved

Proteinurle
Protalnuria

No affaeta obaerved
No effaota obaerved

NOAEL for polycvthemle
NOAEL for poS/cythomie

No affaeta obaerved

CMS effeeta

Autoimmune effeeta
Deereaaed body ami organ weighta

EvK* oUnioal aiflM of math aoioulo bin amla

Organoletroe aflacta

CHnleel aelenoala
Argyria

RaohWo bonaa
Laxative effeeta

No effeeta obeervad
No affaota obaerved

Daoreaaad ESOD activity

LMerleelone
Lfvar kabna

^^^ [̂̂ ^^^^^Biwj||ft||fljjfeS&feB5B£5;S!i

Mm^̂ Hllil̂ ^̂ ^CT^̂ sna^m
Dog

Mouae
Rat

Rat

Rat/Mouae

Mouae

Rat

Human
Human

Rat

Human
Human

Rat

Rat

Human
Human

Rat

Human

Rat

Rat

Human
Human

Human
Human

Rat

Rat

Rat

Human

Rat
Rat

!̂̂ ^̂ MsiSi;.':-;i.«S

1.000 H.A.8

100 H.A

1.000H.A.L
1OOO

10,000 H,A,S,L

3.0OO H.A.S.D

1,000 H.A.L

3H

3H

100 H.A

10 H

10 H

100 H.A; 10 M

900 H.A.S

ND

ND

1OO H.A; 5 M

1,3,2 M

1, 1 M

1,3M

H.A.S.L
300 H,A,D

1
1

3H

3 H

3OO H.A.O

3,000 H,A,S,D
10OH.A

3H

10OH.A
1.000 H.A.L

IRIS
ATSDR. 1989
ATSDR, 1992

MAOEP
mis
mis
IRIS

mis
IRIS
rms
mis
IRIS
mis

mis
mis

NCEA, 1994
NCEA, 1994

IRIS

MADEP

IRIS
IRIS
IRIS
IRIS
mis
IRIS
IRIS

HEAST

IRIS
IRIS

IRIS
USEPA

IRIS
HEAST

IRIS

IRIS
mis
IRIS
mis

P:\olin\wi lmingivnhra2\lpraad\NON-ORAL.XLS



TAIL! A4-3
ORAL DOM-RESPON*! DATA

FOR NONCARCMOOENIC tP«CT«

Olln Corporation
Wilmington. MA FaeBly

Iiliift4^̂ ^̂ ;
alpha-BHC

Arocl°r 1018

frata-BHC

Chlordana (alpha & gamma iaomarf)
dalta-BHC

Dialdrin

Endoaulfan

Endoaulfan I
Endoaulfan II
Endoiulfan Sulfata

Endrln

Endrin aldahyda

Endrln katona
Haptaehlor

Haptaohlor Epoxida

Lindana (gamma-BHCI
Mathoxyohlor

'olychlorinatad Biphanvl (PCBa)
Toxaphana

VOLATILE*

1,1,1-Triohloroathana
1 , 1 ,2.2-Tatraohloroathana

1,1,2-Triohloroathana
1.1-Diohloroathana
1,1-Olehloroathana

1,2-Olohloroathana
1,2-Dlchloroathana (total)

1.2-Olohloroathana (Ola)
1,2-Olehloroathana (trana)
1,2-OicMoropropana
1 ,3,S-Trlmathylbaniana
2,4,4-Trlmothyl-l-fiontana

2,4,4-Trimotriyl-2-aantana

2-Butanona (Mathyl Ethyl Katona)
2-Haxanono
4-M.myt-2-p.nt.non. (MIBK)

Aoatono
Bansana

Bromodlohloromathana
Bromoform

Carbon Olaulflda
Carbon Tatraehlorlda

Chtorobanzana
Chloroform

Chloromathana
Dlbromoohloromathana

Ethyl chlorida (Chlorathanal
Ethylbaruana
HaxBohlorobutadiana

'S^̂ Sii

V

V

V

V

V
V

V

V

V

V

V

V

V

V

V

V

V

V

V

V

V

V

V

V

V

V

V
V
V

MttMC

B/toHrrv)

5.0E-O4

7.0E-O5
6 QE-Q4

a.oE-os •
S.OE-O4
5. OS -05
B.OE-O3

8.0E-03
a.OE-03

a.OE-03
3.0E-04

3.0E-O4 "
3.0E-O4

8.0E-04
1.3E-OS

3.0E-O4

S.OE-03
2.0E-O5 • • •
5.OE-05

9.0E-O1 W

3.OE-02 III
4.0E-O3

1.0E-01
9.0E-03
2.0E-O1

9.0E-03
l.OE-02

2.0E-02
8.2E-01

2.0E+OO + +

2.1E-01
2.1E-01

8.0E-01
8.0E-01 ' • '

8.0E-02 W
1.0E-01
5.0E-03
2. Of -02
2.0E-02

l.OE-01
7.0E-04

2.0E-02

1.0E-02
4.0E-03
2.0E-02

4.0E-O3 —
l.OE-01
2.OE-O4

IWCHMMte

ND

NO

ND

8.0E-OS '

ND

6.0E-OS

a.OE-03
a.OE-03 -

8.0E-03 -
8.0E-O3 '

3.0E-O4
3.0E-04 --

3.0E-O4 "
S.OE-O4

1.3E-OS
3.0E-03

5.0E-03
B OE*O5 * * *

ND

9.OE-02
3.0E-02 III

4.OE-O2
1.OE+OO
9.0E-03

2.0E-02
9.OE-03

1.OE-01
2.0E-01

4.0E+OO + +
2.1E-01

2.1E-O1
2.0E + 00

2.0E+00 •••
8.0E-O1

1.0E+OO
S.OE-O2

2.0E-02
2.0E-O1
l.OE-01

7.OE-O4
2.OE-01

1.0E-02
ND

2.OE-01
ND

1.OE+00
ND

' **:-
Oral-di.t
Oral-dlat
Oral-dlat

Oral-dlat
Oral-diat
Oral-dial

Oral-dial

Oral-diat

Oral-dlat

Oral-diat
Oral-dlat

Oral-gavaga

Oral-dial
OraWlat

OraMiat
Oral-gavaga

OrafcDW

Inhalation
Oral-DW

Inhalation
Oral*DW

Oral-gavaga
Oftl-OW

Oral*gavaga

Oral̂ avaga

Oral-gavaga
Oral-OW"

Oral-gavaga

Oral-gavaga
Inhalation

Oral<gavaga

Oral-gavaga
Inhalation

Oral-gavaga
Oral-eapaula

Oral-eap«ut«

ND
Oral-gavaga

Oral-gavaga
OraNdiat

•MM
NO

Madium
ND

Low

NO

Madium
Madium

Madium

Low

Low

Madium
Low

ND

ND

ND
Madium

Madium
ND

ND

Low

ND

ND

ND

Low

Low

ND

Madium
Madium

Madium
Madium

Madium
Madium

ND
Madium

Low
Low

v , ' r' " ' ''., 'ffjf-> - . ' , > ' ' ,',

Hapatic oallular hypartrophy
Raduoad brth walghta

Uvar hyparvophy
Hapatlo oallular hypertrophy

Livarla«iona

Kldnay laalona

Convulaiona It Itvar laaiona

Inoraaaad Irvar waight
Inoraaaad Irvar waight

Uvar and kldnay toradty
Lorn of flrura

Bohavloral onangoa

HapatotoxtoHy
Uvar laalona

CIMoal aarum ohamlattv •Karatlona
Nonaobaarvad

Hapatlo laalona
NOAEL

Uvarlaalona
Daoraaaad hamatoorit and hamogloMn
Inoraaaad aarum aNulina phoaphataoa

Daoraaaad body waight

Hapatlo ohang*.
Hapatlo ehangoa

Daoraaaad fatd bkth waight

Uvar and kktnav affaota

Inoraaaad Uvar and kldnav walghta
Laukopanla

Raanl oytorrMgaly
Hapatlo laalena

Fotal toxJortyAaratoganlorty
Lrvar laalona

HapirJo ohangva
Fatty eyat formation In Irvar

ND

Hapatio laalona

Uvar and kldnay toxlorty
Kklnov toidortv

'9
Rat

Monkay
Rat
Hat

Rat

Rat

Rat

Dog

Rat

Dog

Rat

Rabbit
Monkw

Rat

OirinoaPIg

Rat

Mouaa
Rat

Rat
Flat

Rat

Rat

Mouaa
Rat

Rat

Rat
Rat

Rat

Rat

Rat

Mouaa

Rat

Rabbit
Rat

Do,

Dog

ND
Rat

Rat
Rat

,-,#,,; ,-. •• ' "'v?
'4-Z& £"£?',*' ^£

1.OOOH.A.L
100 M.A.D.S
1 000 HAL

1.0OOH.A
1.000H.A.L

100 H.A

100H.A

1OOH.A

300 H.A

1,OOOH,A,N
1.000H.A.S

l.OOO H.A.D
300 H,A,S
1.000H.A.L

100

3OOO
l.OOO H.A.S

l.OOO
1.000H.A.L
1 .OOO H.A.S

1,000
3.OOO

1.OOOH.A.S
1OOH.A

1.0OOH.A.L

1.000H.A.L
»,000 H,A,S,D

3,000
1.OOOH.A.S
1.000H.A.J

l.OOO H.A.L.D

1,000 H.A.S
10OH.A

1,000 H.A.S

l.OOOH.A.S
1.000 H.A.S

ND

1,000 H.A.S

1.000 H.A.S
1OOH.A

ATSOR, T993
IRIS

ATSOR 1993

IRIS

ATSOR, 1993
MIS

MIS

MIS

IRIS

MIS

IRIS
IRIS
IRIS
IRIS

MIS

MIS

IRIS

MIS

ATSOR, 1990

MAOEP
HEAST

IRIS
HEAST

MIS

MAOEP
HEAST
HEAST

MIS

ATSDR, 1989

IRIS
ABB-CS

ABB-ES
MIS

IRIS
HEAST

IRIS

MADEP
IRIS
IRIS

MIS

IRIS, MADEP

MIS, MADEP
IRIS

USEPA
IRIS

USEPA

IRIS, MADEP
HEAST
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TAIL! A4-3
ORAL DOM-MWONU DATA

FOR NONCARCmOaBIIC ITTH.lt

Otn CorporMlan
. MAPaoaty

Methylene Chloride (Diehloremethanel

Styrana

Tetraehloroetheno

Toluane

Trichloroethene

Vinyl Aoeuto

Vinyl Chloride
Xylanaa (WWII

6.0E-O2

2.OE-O1

1.0E-02

2.0E-01

2.0E-03
1.0E + 00

2.0E+OO

B.OE-02

2.0E+OO

1.OE-O1

2.OE + OO

2.06-02

1.0E + 00
1.0E-O3

4.OE+00

Or.l-OW

Oral-gavaae

Oral-gevage

Orat-goYao*
Inhalation

Orol-OW

Oral-diet
Oral-qavaaa

Medium

Madlum

Madlum

Medium

NO

Low

ND

UvartMdoity

Rad Wood oafl and liver effect*

Hepatotoiderty

Weight onanje In ftVar and kldrwy>

lncr»M*d Hv«r w*ight

AKcrad wnaU body • kidtoy weight

_ Hyp«r»ot»>«y. d«g«»»»d body w«tant

Dog

MOUM

RM

R*t

100 H,A

1.0OO H.A.S

1,000 H,A,S

1.OOO H.A.S

10.OOO H.A.S.L
1OOH.A

10OH.A

1OOH.A

IRI$

IRIS, MAOEP

IRIS

IRIS

MADEP

HEAST

MADEP

IRIS. MAPEP

NOTH:

NO - No d«t» •vtfcot*

W • tlfD ohhdnwit from IRI1/MEAJT

OW . MnHn) W««f

IMS - lnt*ont«d IVrt Information

HEAIT • Hotflh Efhon f ..... «iiiin aumMry T«bto«

UlfPA - U*«l KIM Invkonmrmd Protection Agoncy IOfno> of W««;

•DrinUng W«« Ihoitotlon >nd Hodtri Advto«to<-)

NCU - Nrton* Comr for Invkonrranttf Alll»» ..... I Ifonnorly ICAO)

ATBOTf - AOMOy for Toric 9ubMM»M H»MM ftogtitry (Toxloo4oolo4< ProfltM;

MAOIP • MMMChUMtti Dopwnvnt of Invkomwitri ProToctton

•tutaiound DooumontKlon for lh> Dmloprmnt of th. MCP Noniriod St«nd»rdtm Apr!, 1»4

Unovt^nty factor*: H - vvMon In human MfMftMly

A - anlrnat to human extrapolation

S - •xtrapelatton from aubohrorto to ohronhi NOAEL

L •nfapolation from LOAtL to NOACl

N • NOIL not attained

D • Lank of pjpportng data

M - addMond modlfvlno factor

SOURCE! On order utod. per MADEP. !»•«): IPJS ee of 1/»7; chrorec KfOe
HEAIT, 19H tnokiding July updere); chrorto end eubchrorao (tfOe

MADIP, 1»fM:mt>e
ATSDP. (ehBrrrical̂ paclflc); Mlranwn Msk Level* rMrttj)

USEPA; MDi
NCIA, 1 tM. TMe P,rD wee provided In reeponee to • tpeofno reoueet; dooumentotion of RfO I* provided li

'- tome to al aubohrafec flfO* » HfAlT (l»*il H ohrorto RTD le from Ittl* or HEAtT.

urteeo athamen Mtoatad.

•RfD for ayane K yaad ea eurroaate for PAHi otrhout eUjrml KfD

••moforDOTKueoleeajrrooan

•"PvfO forAroator 12Mueed oe furraeate

•«IO to Errfooulfan uaed ai eurrooan

" ino lor Enarln need a> aunaaata

I RfD for manaenen m load dMdad by modifying fanar of I

M RfO to n-menee. In food aMded by 2 to eaoount for notary e»peiuro.and by

3 M e modifying faotor.

mmotoi 1,1,1,l4atrarMaroamaneiaia4aiewTogete

» WO for J.torrnoptierrt mad ei aurragate

* 4 ItfD to Kflanaj uaad oe a«rrogate

» * * MO to l.l»HJtol*>roteraer» uoad a. etarogate

* RIO to 4-oNoroanalne uaed at aurregate

'' RfD to bt>(2-oHorareopropyflatrai uaed m eumgete

* * * RfD for 2-outanone uead ea aurragate

' ' Value le the prapoead MO. (MO mg/L), oonvaned la • doea (2 LMey i IOO mg/L / TO kg)

''' Value N the oTrnMng water vakM (14 mg/U. oomaned to a doaa 12 I/day I MO me/1. / 70 kg)

Charrteal Oroup: A - AoU enaataUo

t

UM

•aeenautrel ewaotaolo

InorgajialWetel

V - Valetee
W - Weete
X-Othar

P:\olin\wimlnj,,,inre2\t pread\NON-ORAL.XLS 8/1 i. J:42PM



TA1UM-4

MHALAT10N DOM-MtPONtf DATA
FOR NONCAKCHOaiMC EJTECT1

,

tSB*«rt}u«B-
ACID EXTRACTAILE

2,4,«-Tf1oNoropli.no<

2,4-DioNoroph.nol

2,4-Oim.thvlpll.nol

2,4-D)nitroph.nol

2-Chloroph.nol

2-M.thylph.nol to-or.iol)

2-NKroph.nol

4,6-Dinrtro-2-m.thv1ph.nol

4-Chloro-34n.lMph.nol
4-MMhylph«nol (p-D..ol)

4-Nrtropti.no!

bnzoio Aoid

Ph.nol

«A»E NEUTRAL COMPOUNDS

1.2.3-TrioNorob.nnn.

1,2,4-TrioNorob.nx.n.

utoWorob."™

1,4-Dlohlorob.nnn.

2-MMhy1n.phlh.l.r>«

4-homoph.nvl-ph.nvl.th.r

4-CNoro.rJim

4-Chlorophofivl-ph.nyl.th.t

4-NrtrowiCM

Aoonaphtrton.

Aoouprrtnyl.n«

Anthriotn.

B.ruo(.).nthi»o>n.

e.nto(.)pvr.no

Bonzo(b)fluor.nth.n.

loniola.h.llp.'Yl.n.

B«nio(UfliK>nnth«n.

•.njyl Aloohol

Bi>(2-«1rtv1h.Myl}phth«l.t* (BEHPI

bi.ICnIorom.thyQ.th.r

ButylboniviphtKd.t.

Oiryf.n.

Dt-n-Durylphthilit.

Di-n-ootylphtriiUT.

Dlfa.nto(.,h).nthr.o*n.

Dttenzofur.n

DJ.thylphlri.1.1.

Dim.thyl phth«l.t.

Ruor.nth.fi.

Ruor«n«

H.nohlorob.nz*n.

lnd.no(t,2,3-od)pvr.n.

Itophoron.

n-Nitrotodl-n-prorJvlornin.
n-Nitrotodioh.nvl.min.

,J> --' \i

"'̂ SttolF'..

A

A

A

A

A

A

A

A

A

A

A

A

A

B V

«8Wi*J^V'>vsJ'
}̂P'̂ !!§fS$<?'%'t *'

'jjSSiifc-'*.*.̂ *...
NO

ND
ND

ND
NO

l.OE-01 tt

ND

ND
NO

1.0E-O1

NO
NO

2.SE-OI

2.0E-01 +

2.0E-01

2.01-01 ••

e.oc-oi
NO

7.1E-02

NO
2.0E-04 •••

ND
2.0C-O4 • • •

7.1E-02 •

7.1E-01 •

7.11-02 •

7.1E-O2 "

7.1E-02 "

7.1E-02 '

7.IE-02 •

7.1E-O2 •

ND
7.0E-03

3.0E-O4

7.0E-03 ••

7.U-02 '

7.0E-03 "

7.0E-03 "

7.1E-02 -

ND
7.0E-03 "

7.01-03 "

7.1E-02 '

7.1E-O2 '

ND

7.1E-02 •

ND
ND
ND

0*w*M«*toV .:.,;,,.
ftjS&Sfi&'L'f' , , '

..]&d£tt̂ !̂ ..̂ .̂

ND

ND

ND
ND

ND

NO

3.0E-02

ND
ND
ND

3.0E-02

ND
ND

2.0E + 00 t
2.0E+00

2.0EtOO ••

2.6E»00

ND
ND
NO

2.0C-03 "

NO
2.01-03 ••

ND

ND
ND

ND
ND

ND
ND

ND

ND
ND
ND
NO
ND

ND

NO
ND

ND
ND

ND

ND

ND
ND

ND

ND
ND
ND

ttAMtMttftr'^ %i
j|WJ||6jBgK ~̂ ?p

ISâ .̂Md
NO
ND

ND

ND
ND
ND

ND

ND
ND

ND
ND
NO
NO

3.0E-03 (3)

4 OE42 [31

NO
2.31-01

ND
NO
NO
ND

ND

NO
NO

NO
NO

ND

ND

ND
ND
ND

ND
ND

NO
ND

ND
ND
ND

ND

NO
ND

NO
ND

ND

ND

ND
ND

ND
ND

MjjM*ĵ ^^a^^^^^^^M^^ -̂:; ''"*«&$

ND

ND
ND

ND

NO

ND
ND InluUtfcn NO H«rn.tok>glo .ff.ot

ND

ND
ND
NO InhJ.Bon ND Hnn.uloglo .H.ot

NO
NO

3.0E-02 (31 lnhW.don Low Unr w«gM otung

NO

7.1E-01 Inlubtfon Mufum Inoru<o4 inr wolg

NO

ND

NO
ND
ND

NO miutotton ND HwnMologioil .Itao

NO

NO
NO

NO
ND

NO
ND

NO
ND

.[ ND

ND Inhdition rtotplrktory .fLot

NO

ND
NO

ND
ND
NO

NO

ND

NO
ND

ND

ND

ND
ND
ND

yyttJ&k~'">v' -S«jy> i'~ " ,' ''

'- ''"'-''•

ATC
• rtet 100 H,A ATSOR, 1991

ATC
• Ibt 100 H,A ATSOR, 1 Ml

MADEP

HEAST

• Hlt/fbbM 1.000H.A.S HEASTI3]

rin R>t 1,OOO H,A,S HEASTI3I

HEAST

ht R.I 100 H.A.S IMS

MADEP

HEAST

M KM 10000 HEAST(4|

MADEP

MADIP

MAOIP

MADEP

MAOIP

MADEP

MADEP

MADEP

. <lj - MADEP

IUI 1OOH.A ATSOR, 19S9

MAOEP

MAOEP

MAOEP

MAOEP

MADEP

ms
MADEP

MADEP

MADEP

MADEP

ins
MADIP

ins
ins
ins

P: \o(in\w«lfningt\Nv«



TABLE A4-4
MHALATION DOK-KEtPDMtC DATA

FOR NONCAHCMOOBIIC BMCT»

- ,

WMMbMr
Naphthalana
NKrobanxana
PhanantSrana
Pyrana
MOROANICS/METALS
Aluminum
Antimony
Antonio
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INTRODUCTION

Olin Corporation (Olin) is in the process of evaluating site remediation
options at a former operating plant in Wilmington, Massachusetts. The
remediation will be in accordance with the Massachusetts Contingency Plan
(MCF) which requires that clean-up levels be established on a health basis.

Diisobutylene, which is a groundwater contaminant at the site, has no health-
based concentration limit. Olin has received a Draft Groundwater Discharge
Permit which is set at the detection limit of 10 parts per billion (ppb) . To
meet the MCP requirement, we have derived a health-based concentration limit
for diisobutylene based on available toxicity information. To derive the
concentration limit, we calculated an RfD from animal data. Then we compared
this value with the RfD from a structurally related compound and also with a
calculated exposure from a worker guideline. Our concentration value was the
most health protective of the three that might be estimated from these
different approaches. Our rationale for the development of the concentration
limit is presented below.

TOXICITY OF DIISOBUTYLENE

Diisobutylene is an isomeric mixture of alpha-diisobutylene (2,4,4-
trimethylpentene-1) and beta-diisobutylene (2,4,4-trimethylpentene-2). The
structures of these two compounds are outlined below.

CH3 CH3 CH3 CH3

CH3 - C - CH2 - C=CH2 CH3-C- CH=C - CH3

CH3 CH3 •

alpha-diisobutylene ~ beta-diisobutylene

The toxicity of diisobutylene has not been well-studied and is therefore not
available in the general literature. However, we were able to obtain toxicity
information from Texas Petrochemicals, Dow Chemical, and Dupont. The
information we obtained consists of acute and subacute toxicity tests as well
as skin and eye irritation and sensitization studies.

The LD50 test is usually the first test performed with a new chemical. It is
the statistically derived single dosage of a substance that can be expected to



cause death in 50 percent of the animals (Klassen et al., 1986). Two oral LD50
values have been reported for diisobutylene. Dow Chemical reported an LD50 of
greater than 10 gAg in guinea pigs. Texas Petrochemicals reported an LDJO of
greater than 2.5 gAg in rats. No additional acute toxicity information was
available. Based on a typical toxicity rating scale, diisobutylene would be
classified as slightly toxic in humans (Klassen et al., 1986). A toxicity
rating chart is provided in the following text (Table 1).

TABLE 1

TOXICITY RATING CHART

PROBABLE ORAL LETHAL DOSE FOR HUMANS

TOXICITY RATING OR CLASS Dosage For Average Adult

Practically nontoxic > 15 gAg More than 1 quart
Slightly toxic 5-15 gAg Between pint and quart
Moderately toxic 0.5-5 gAg Between ounce and pint
Very toxic 50-500 mgAg Between teaspoonful and ounce
Extremely toxic 5-50 mgAg Between 7 drops and teaspoonful
Supertoxic < 5 mgAg A taste (less than 7 drops)

Source: Klassen et al., 1986.

In a subacute toxicity study, rats were administered doses of 0.1 ml/day (288
mgAg) for two weeks. In one of the 10 rats, slight variations were noted in
the nuclei of the liver cells. No other microscopic pathology was noted. There
were no deaths or gross pathology (Dupont, 1978).

Dermal studies were conducted in humans and animals. When undiluted
diisobutylene was applied to the skin of 200 human subjects, a burning
sensation was noted in one subject after two hours of contact. No irritation
was reported in any subject after 24 hours (Dupont, 1978).

On the skin of rabbits, diisobutylene produced slight to moderate irritation.
No skin irritation was observed when diisobutylene was applied undiluted to
the skin of guinea pigs. A slight to very slight irritation was seen in three
of 10 animals in a sensitization test (Dupont, 1978). A 3 percent solution of
diisobutylene in dimethyl phthalate did not cause any irritation when tested
on the intact shaved skin of guinea pigs. In another study in which
diisobutylene was prepared in a similar manner, no evidence of allergic
contact" dermatitis was observed. The test solution was applied to the abraded
skin of guinea pigs three times a week for three weeks followed by a rest
period of two weeks and then a challenge test on intact and abraded skin.

Instillation of diisobutylene into rabbit eyes produced conjunctival
irritation but no corneal injury (PetroTex, 1978).



\ In one mucagenicicy study, diisobutylene produced very low activity in
Salmonella tvphimurium TA 100 (Henschler, 1977). No information was found
regarding carcinogenesis. developmental and reproductive toxicity or
metabolism and there are no industrial reports of human exposure.

According to a Texas Petrochemicals Material Safety Data Sheet, skin and eye
contact may cause irritation. Inhalation of high concentrations may cause
irritation of the respiratory tract and may cause narcosis. If ingested,
diisobutylene may cause gastric irritation and nausea and vomiting (Texas
Petrochemicals, 1986).

CALCULATION OF THE REFERENCE DOSE (RfD)

The Reference Dose (RfD) is a toxicity value based on noncarcinogenic toxic
effects. An RfD is defined as an estimate of a daily exposure level for the
human population, including sensitive subpopulations, that is likely to be
without an appreciable risk of adverse effects during a lifetime. Reference
doses are specifically developed to be protective for long-term exposure to a
compound. In order to calculate an RfD, the critical study and critical toxic
effect must first be identified. For the purposes of calculating the RfD, the
critical study was the two week oral rat study described above in which ten
animals were administered an oral dose of 288 mg/kg/day (Dupont, 1978). The
critical effect was slight variations in the nuclei of liver cells in one rat.
Therefore, we used 288 mg/kg/day as the Lowest Observable Adverse Effect Level

^ (LOAEL). The LOAEL was adjusted to reflect that diisobutylene was administered
on five out of seven days per week.

288 mgAg/day x 5/7 - 205 mgAg/day

The traditional approach for establishing safe levels for chemicals to which
humans may be exposed is to reduce the LOAEL by application of uncertainty
factors. Uncertainty factors generally consist of multiples of 10, with each
factor representing an area of uncertainty (USEPA, 1989). Uncertainty factors
of 10 were applied to the LOAEL for each of the following areas: animal to
human extrapolation, variation in human sensitivity, and the use of an LOAEL
instead of a No Observable Adverse ^Effect Level (NOAEL), resulting in a total
uncertainty factor of 1000. Therefore, the RfD can be calculated as follows:

205 me/kg/dav - 0.205 mgAg/^y
1000

This RfD is a conservative dose. In comparison, if we used the Recommended
Workplace Environmental Exposure Level (WEEL) of 600 ppm (2748 mg/m3) as the
basis of the RfD, the RfD would be two orders of magnitude higher. This
calculation is shown below.

Assuming an inhalation rate of 10 mg/m3 per workday,

2748 mg/m3 x 10 m3/day - 27,480 mg/day



If the average adult weighs 70 kg and an uncertainty factor of 10 is applied
for variation in human sensitivity,

27.480 me/dav - 39.3 mg/kg/day
70 kg x 10

Because this is a less conservative value, it was not used as the RfD.

CALCULATION OF THE GROUNDWATER CONCENTRATION LIMIT

The first step in the development of a concentration limit is to calculate the
Chronic Daily Intake (GDI) . The GDI for diisobutylene is calculated by
multiplying the RfD by the Target Hazard Index. In this case, the Target
Hazard Index is 1. This is the level at which noncarcinogens are not expected
to exert toxic effects. Therefore, the GDI will be the same as the RfD (0.205

The concentration limit is then determined by dividing the GDI by the Human
Intake Factor.

Concentration Limit - GDI fmcp/ke/dav)
Human Intake Factor (L/kg/day)

The Human Intake Factor is derived by dividing the amount of water consumed
per day by the average adult body weight. According to USEPA (1989), the
average adult weighs 70 kg and consumes 2 liters of water per day. The
absorption of diisobutylene from water must also be considered. We have
conservatively assumed that absorption will be 100%. Therefore,

Human Intake Factor - 2 liters/day x 100%
70 kg

- 0.029 LAg/day

In applying these equations to diisobutylene,

Concentration Limit - . 0.205 mg/kg/dav
0.029 LAg/day

7.1 mg/L

The calculated health based concentration limit for diisobutylene is 7.1 mg/L.
When compared to structurally similar compounds and their metabolic pathways,
this concentration limit is reasonable and conservative.



STRUCTURE ACTIVITY RELATIONSHIPS

Structure Activity Relationships (SAR) can be used to predict toxicologic
activity based on the analysis of chemical structure. Chemical compounds with
structures similar to diisobutylene were used to provide supporting toxicity
information.

Diisobutylene is an eight-carbon branched-chain alkene. Isooctane (2 ,2 ,4- or
2,3,4-trimethylpentane) is an eight-carbon alkane with a similar carbon
skeleton. Little published toxicity information is available on isooctane.
Most of the toxicity studies were conducted by the inhalation route.
Inhalation of isooctane is known to cause a moderate toxic hazard. High
concentrations can cause narcosis. No oral toxicity values are available.

Octane and octene are eight-carbon straight-chain compounds. As with
isooctane, little information is available on octene. Octane has been better
studied but most of the exposures have been by the inhalation route.

None of these eight-carbon compounds has drinking water criteria or standards
which can be compared to the diisobutylene concentration limit which we
developed. N-hexane is the compound with an existing drinking water criterion
which has the closest structural similarity to diisobutylene. Therefore,
n-hexane will be the basis of comparison for the diisobutylene concentration
limit.

COMPARISON OF DIISOBUTYLENE AND N-HEXANE CRITERIA

The USEPA has developed a lifetime drinking water Health Advisory (HAs) for
n-hexane. Health Advisories are not legally enforceable federal standards.
They are developed from data describing noncarcinogenic endpoints of toxicity.
The lifetime HA assumes the ingestion of 2 liters of contaminated drinking
water per day by a 70-kg adult. They are derived in the same manner in which
the diisobutylene concentration limit was derived. The lifetime HA for
n-hexane is 10 mg/L.

The HA for n-hexane is based on its_ neurotoxicity in animals and humans. It is
metabolized to 2,5-hexanedione which is believed to be the causative agent of
most of the adverse neurological effects of n-hexane exposure. Isohexane,
which has a branched chain structure similar to that of diisobutylene, is not
believed to be as toxic as n-hexane because it would not follow the same
metabolic pathway in the body.

In the following section, we will compare the metabolism of n-hexane to that
of diisobutylene. The purpose of this comparison will be to show that the
diisobutylene concentration limit of 7.1 mg/L is a conservative value when
compared to the 10 mg/L value for n-hexane.

METABOLISM OF DIISOBUTYLENE AND N-HEXANE

Diisobutylene is believed to undergo epoxidation to diisobutylene oxide. The
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epoxide ring would then be cleaved by epoxide hydrolase Co form a diol. The
diol is less chemically reactive than the epoxide and therefore less toxic
(Klassen et al., 1986). The metabolic pathway is outlined in Figure 1.

Toxicity information was obtained for 2,3-diisobutylene oxide. In an oral rat
study, the LD50 was 4.9 g/kg indicating that metabolites of diisobutylene are
less toxic than diisobutylene itself which has an LD50 of 2.5 g/kg in rats
(Union Carbide, 1958).

N-hexane is first oxidized to an alcohol (2-hexanol). It is further oxidized
to 2,5-hexanediol and 2-hexanone which are ultimately transformed to
2,5-hexanedione, which is known chemically as a gamma-diketone metabolite. The
metabolic pathway for n-hexane is outlined in Figure 2.

It has been well-documented that this metabolite is the cause of the toxic
effects associated with n-hexane exposure (ACGIH, 1980; OSHA, 1989). In recent
years, considerable evidence has accumulated that demonstrates that peripheral
neuropathies are caused only by n-hexane and gamma-diketone metabolites (OSHA,
1989). The fact that isohexane, which has a branched-chain structure similar
to diisobutylene, is not believed to form toxic gamma-diketone metabolites
also suggests that diisobutylene is less toxic than the hexane isomers and
that the concentration limit calculated here for diisobutylene is
conservative.

SUMMARY

In summary, we calculated a concentration limit of 7.1 mg/L for diisobutylene
based on a subacute oral study in rats. Appropriate safety factors were
utilized. This concentration limit was consistent and health protective when
compared to the USEPA Lifetime HA of 10 mg/L for n-hexane, a compound of much
greater toxicity. In addition, the RfD of 0.205 mg/kg/day is more conservative
by two orders of magnitude than if the WEEL were used as the basis for the
RfD. This health-based concentration limit represents an increase of three
orders of magnitude over the current clean-up level of 10 ug/L which is based
on chemical detection limit alone.
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SECTION 1

1.0 PREFACE

This report describes the relevant toxicity studies used to derive a chronic oral
RfD for dinitrosopentamethylenetetramine (DNPMT). The studies used in this
report were partially identified through computerized literature searches. The
automated data bases that were searched included CHEMLJNE, TOXLJNE,
TOXLINE 65, TOXLTT, TOXLTT 65, CANCERLINE, RTECS, and IRIS. The
on-line searches were extended as far back as the data bases would allow. The
data bases were searched in November 1994 using the Chemical Abstract Service
Registry Number (CASRN) and by chemical name and synonyms. Manual
searches of Current Contents, Health Effects Assessment Summary Tables,
bibliographies of relevant publications and secondary sources (International
Agency for Research on Cancer [IARC] Monographs, National Institute for
Occupational Safety and Health [NIOSH] documents, and U.S. EPA reports) were
conducted to identify the most current literature (most recent six months) and key
older studies (pre-1970). In addition, data from private toxicity studies conducted
for Olin Corporation were supplied by Olin Corporation. All chronic, subchronic,
and subacute lexicological studies in mammals using oral, dermal, inhalation and
parenteral routes of exposure were reviewed for relevant information.
Appropriate secondary sources were also reviewed. Every attempt was made to
rely upon primary publications rather than summaries of data or abstracts
contained in secondary sources.

ABB Environmental Services, Inc.
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SECTION 2

2.0 INTRODUCTION

Dinitrosopentamethylenetetramine (DNPMT) (Chemical Abstract Service Registry
Number [CASRN] 101-25-7), also known as 3,7-dinitroso-1,3,5,7-
tetraazabicyclo(3.3.1)nonane, "Vulcacel" or Opex™, is used as a nitrogen-releasing
expanding and blowing agent for the preparation of natural and synthetic rubbers,
polyvinyl chloride plastisols and epoxy, polyester and silicone resins. Generally,
DNPMT is a free-flowing powder of pale yellow needle-like crystals. The
chemical formula of DNPMT is QH,0N6O2 and the molecular weight is 186.2. A
threshold limit value (TLV) for DNPMT has not been established.

DNPMT is produced by the condensation of hexamethylenetetramine and sodium
nitrite in the presence of acid, and may undergo thermal decomposition at
temperatures in excess of 200" C liberating nitrogen oxides, formaldehyde and
nitrosamines (Olin Corp., 1994). Exposing DNPMT to strong acids or oxidizing or
reducing agents may also result in the break down of DNPMT.

No studies were located in the available literature which reported data on the
absorption, distribution, metabolism or excretion of DNPMT in mammalian
systems.

The rat oral LDM of DNPMT is 940 mg/kg (Desi et al., 1967), with a dermal LDjo
in rabbits exceeding 2 g/kg, and an inhalation LQo in rats greater than 200 mg/1
(MB Research Labs, 1981a,b). Parenteral LDjoS in mice range from 120 mg/kg
(i.v.) to 140 mg/kg (s.c.) (Ivan, 1965). The same author reported an i.v. LDs0 in
rabbits of 130 mg/kg, and i.p. and s.c. LD^s in rats of 200 mg/kg (Ivan, 1965).
Following parenteral administration, lethality was preceded by motor agitation
and clonic seizures. These acute data indicate that DNPMT has a very low order
of acute toxicity by all routes of administration.

ABB Environmental Services, Inc.
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SECTION 3

3.0 SUMMARY OF STUDIES

3.1 ORAL STUDIES

Limited chronic oral studies have been conducted on DNPMT. Hadidian et al.
(1968) chronically administered DNPMT to male and female Fischer rats at dose
levels of 9.0, 3.0, 0.9, 03, 0.09 or 0.03 mg/day in a study designed to assess the
carcinogeniciry of DNPMT. Dose levels were established during an eight-week
subacute study aimed at determining the maximum tolerated dose (MTD). For
the chronic study, dosing was conducted by gavage, 5 times per week for 1 year
(260 individual doses) followed by an additional 6 months of observation without
any further treatment. During the study period, animals were observed for signs
of toxicity five times per week (at the time of dosing) and weighed every other
week. At sacrifice, organs were weighed and prepared for histopathological
examination. Survival and final body weights were consistent with control weights
for all dosage groups. A generalized toxic enlargement of the liver was noted in a
single animal in the 3.0 mg/day group. A fairly high incidence of uterine polyps
occurred at the five lowest doses, but was not elevated above the occurrence of
this same lesion in control females. No other treatment-related adverse effects
were noted.

3.2 DERMAL STUDIES

No studies were located which assess the systemic toxicity of DNPMT following
dermal exposure. Animals studies have been conducted to assess the potential of
DNPMT to induce dermal sensitization. A negative Draize Test in albino rabbits
has resulted in DNPMT being classified as a non-irritant (MB Research Labs,
198Ic). A primary dermal irritation study was conducted in albino rabbits (MB
Research Labs, 1981d). Animals were treated dermally with DNPMT at a dosage
level of 2.0 g/rabbit. Mean scores for erythema and edema indicated that
DNPMT is a non-irritant. In another study, guinea pigs were dosed with a 25%
solution of DNPMT topically nine times over a three week period in an attempt
to induce sensitization (MB Research Labs, 1981e). A challenge dose failed to
elicit a significant response indicating that DNPMT is not a dermal sensitizer in
guinea pigs.

ABB Environmental Services, Inc.
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SECTION 3

3.3 INHALATION STUDIES

No studies were located which examined the toxicity of DNPMT by the inhalation
route.

3.4 PARENTERAL STUDIES

In a study to assess the carcinogenicity of DNPMT, CB rats were intraperitoneally
injected with weekly doses of 25 mg for 6 months (Boyland et al., 1968). Data
presented indicate that the single dose level tested did not affect longevity. No
other information regarding toxic effects was provided.

3.5 MUTAGENICITY AND CARCINOGENICITY

Mutagenicity studies have been conducted with DNPMT in a variety of short term
assay systems using S. typhimurium, S. cerevisiae, B. subtilis and £. coli. All
microbial results suggest that DNPMT is not mutagenic. Likewise, tests in
mammalian systems have indicated the DNPMT is not mutagenic (RTECS, 1994).

Bioassays examining the carcinogenicity of DNPMT were located in the available
literature. A single gavage dose of 90 mg/animal to female Sprague-Dawley rats
did not induce mammary rumors after a six-month observation period (Griswold
et al., 1966). Mortality was significantly increased at three and six-months after
dosing, compared to control animals.
No tumors were observed in male and female Fischer rats administered 9 mg
DNPMT/animal by gavage 5 days per week for 52 weeks and observed for an
additional 6 months (Weisburger et al., 1966). Likewise, Hadidian et al. (1968)
observed no significant dose-related incidence of rumors in male and female
Fischer rats administered gavage doses of DNPMT ranging from 9 mg/day to 0.03
mg/day, five days per week, for one year, and observed for a further 6 months.

The administration of DNPMT by intraperitoneal injection did not result in a
significant increase in rumors in CB rats at a dosage level of 25 mg/week
(Boyland et al., 1968). Animals were dosed for 26 weeks and observed for up to
two years prior to sacrifice.

ABB Environmental Services, Inc.
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SECTION 3

DNPMT has been evaluated by the International Agency for Research on Cancer
(IARC). It has been classified into IARC Group 3 (not classifiable as to
carcinogenicity) based on insufficient animal data and no human data (IARC,
1976).

ABB Environmental Services, Inc.
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SECTION 4

4.0 DERIVATION OF A CHRONIC ORAL RfD

When evaluating studies to serve as the basis for the derivation of a chronic oral
RfD, oral toxicity studies would be considered the most appropriate. Inhalation,
dermal and parenteral studies may also be considered if oral studies are not
available or are of unacceptable quality.

Table 1 provides a summary of the appropriate oral studies evaluated for
DNPMT. A single oral study was located which examined the toxicity of DNPMT
following oral administration (Hadidian et al., 1968). Hadidian et al. (1968)
chronically administered DNPMT to male and female Fischer rats by gavage, 5
days per week for 52 weeks. A level of 0.9 mg/day resulted in no adverse effects
while a level of 3 mg/day produced signs of toxic enlargement of the liver in a
single animal. Therefore, a NOAEL of 0.9 mg/day and a LOAEL of 3.0 mg/day
can be established from these data.

None of the dermal or parenteral studies located during this review were
determined to be appropriate for extrapolation to an oral RfD. This decision was
based on the relevance of the endpoints examined (dermal sensitization and
mortality) and the less than chronic duration of the studies.

The derivation of the chronic oral RfD from the chronic NOAEL of 0.9 mg/day,
5 days per week, involves the adjustment of the dose for continuous daily
exposure and conversion of the daily gavage dose to an administered dose in
mg/kg/day. The NOAEL of 0.9 mg/day (5 days per week) adjusts to a
continuous daily dose of 0.64 mg/day. This conversion to an administered dose in
mg/kg/day requires that an assumption be made concerning animal body weights
which were not explicitly stated in the study. Initial and final body weights (0.065
kg - 0.412 kg) were supplied by Hadidian et al. (1968), however, this data can not
be used to derive an average body weight for the duration of the study. The
average chronic body weight of male Fischer rats from U.S. EPA (1988) was used
to approximate the average body weight over the study period (0.38 kg). The
male body weight was selected in the calculation since its use resulted in the
calculation of a more conservative average daily dose. The use of this assumed
body weight results in the calculation of an average daily does of 1.7 mg/kg/day.
This estimated daily dose was further adjusted by the application of two 10-fold
uncertainty factors to account for extrapolation from rodents to humans and the
protection of sensitive subpopulations. These adjustments result in a chronic oral
RfD of 0.017 mg/kg/day. A summary of the RfD derivation is provided in Table
2. Reference Papers are included in Appendix A.

ABB Environmental Services, Inc.
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Table 1. Oral Chronic/Subchronic Toxicily for Dinitrosopentamethylenetetramine

Species/
Strain

Sex/
Number

Exposure Effect Reference

Rat/Fischer

Rat/Fischer

F/15
M/15

F/3
M/3

3.0 mg/day; 5 days/week for 52 weeks by gavage

0.9 mg/day; 5 days/week for 52 weeks by gavage

Enlarged liver Hadidian et al., 1968

No adverse effects Hadidian et al., 1968

ABB Environmental services, Inc.
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Table 2
Summary of RfD Derivation

DINITROSOPENTAMETHYLENETETRAMINE
(CASRN 101-25-7)

Route: Oral/gavage
Species/sex: Fischer rat/male
Body Weight1: 038kg
Study dose: 9.0, 3.0, 0.9, 0.3, 0.09 or 0.03 mg/day;

5 days per week
Duration: 52 weeks
Effect: Liver enlargement
NOAEL: 0.9 mg/day
Daily Dose: 1.7 mg/kg/day
Chronic Oral RfD2: 0.017 mg/kg/day
Reference: Hadidian et al., 1968

1 From U.S. EPA, 1988.
2 Includes the application of two uncertainty factors.
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SECTION 1

1.0 PREFACE

This report describes the relevant toxicity studies used to derive a chronic oral
RfD for azodicarbonamide (ADA). The studies used in this report were partially
identified through computerized literature searches. The automated data bases
that were searched included CHEMLINE, TOXLINE, TOXLINE 65, TOXLIT,
TOXLIT 65, CANCERLINE, RTECS, and IRIS. The on-line searches were
extended as far back as the data bases would allow. The data bases were
searched in November 1994 using the Chemical Abstract Service Registry Number
(CASRN) and by chemical name and synonyms. Manual searches of Current
Contents, Health Effects Assessment Summary Tables, bibliographies of relevant
publications and secondary sources (International Agency for Research on Cancer
[IARC] Monographs, National Institute for Occupational Safety and Health
[NIOSH] documents, and U.S. EPA reports) were conducted to identify the most
current literature (most recent six months) and key older studies (pre-1970). In
addition, data from private toxicity studies conducted for Olin Corporation were
supplied by Olin Corporation. All chronic, subchronic, and subacute toxicological
studies in mammals using oral, dermal, inhalation and parenteral routes of
exposure were reviewed for relevant information. Appropriate secondary sources
were also reviewed. Every attempt was made to rely upon primary publications
rather than summaries of data or abstracts contained in secondary sources.

ABB Environmental Services, me.
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SECTION 2

2.0 INTRODUCTION

Azodicarbonamide (ADA) (Chemical Abstract Service Registry Number
[CASRN] 123-77-3), also known as l,r-azobisformamide or Kempore™, is an oxidant
used as a flour-maturing and bleaching agent. ADA was approved by the FDA in
1962 for use in baked goods at treatment levels of up to 45 parts per million (ppm).
It is also widely used as an expanding and blowing agent for thermoplastic resins and
some rubbers. Generally, ADA is a fine yellow powder, but may also have an orange
crystalline appearance. The chemical formula of ADA is QH,N4O2 and the
molecular weight is 116.08. A TLV for ADA has not been established.

ADA is produced by the condensation of urea and hydrazine, and undergoes rapid
thermal decomposition in aqueous media at temperatures in excess of 180PC
liberating ammonia, nitrogen and carbon dioxide gases, and producing biurea (1-
carbamylsemicarbazide), urazol and cyanuric acid (Herweh and Fantazier, 1974).
Neutral aqueous hydrolysis is less rapid below 100PC, but increases in alkaline pH
environments.

Available evidence suggests that ingested ADA is rapidly converted to the inert
compound, biurea, under physiological conditions (Mewhinney et al., 1987). In this
study, rats were administered MC-labeled ADA by gavage at a dose of 0.1 mg and
monitored in metabolism cages for 72 hours. All radioactivity in urine, feces and
blood was associated with the metabolite biurea. No evidence was found of ADA
or any other potential biotransformation products. A suggested biotransformation
pathway involves the reduction of ADA by glutathione in biological fluids and tissues
to biurea. These data are supported by inhalation studies in rats and mice
(Medinsky et al., 1990) which demonstrated that, following exposure to airborne
concentrations of up to 200 mg/nf for 13 weeks, only biurea could be detected in
lung tissue. Oral absorption efficiency was estimated to be approximately 33%
(Mewhinney et al., 1987), with excretion of absorbed material occurring primarily
through urine.

The rat oral LDJO of ADA is greater than 5 g/kg, with a dermal LD^ in rabbits
exceeding 2 g/kg, and an inhalation LQ0 in rats greater than 200 mg/1 (MB
Research Labs, 1982a,b,c). These acute data indicate that ADA has a very low order
of acute toxicity by all routes of administration.
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SECTION 3

3.0 SUMMARY OF STUDIES

3.1 ORAL STUDIES

Because ADA is used as a flour-maturing agent and is quantitatively reduced to
biurea during the dough-making process, chronic and subchronic toxicity tests have
been conducted using ADA- or biurea-supplemented flour or bread. A two-year
feeding study in albino rats and mongrel dogs was performed in which the principal
ingredient in the diet was bread made either from flour treated with ADA at a level
of 100 mg/kg, or from untreated flour to which biurea was added at levels of 750,
2370 or 7500 mg/kg after baking (Oser et aL, 1965). In both species, observations
were made of appearance, behavior, growth, food consumption, hematological, blood
chemistry, and urine changes, survival and gross and microscopic pathology. In rats,
evaluations were made of reproduction and lactation performance, with similar
observations made in three descendant generations maintained on the same
treatment protocol. No adverse dose-related effects were noted with respect to any
of these criteria in either species.

In a second experiment (Oser et aL, 1965), biurea was fed at 5% or 10% levels in a
basal diet in both rats and dogs. Rats were treated for one year while dogs were
treated for 11 months. The only effect noted in rats was decreased weight gain in
males, corresponding to decreased food intake during the first twelve weeks of the
study. Body weight in males returned to control levels by study termination. In dogs,
evidence of renal pathology developed after 4 months of treatment. Survival was
significantly decreased at both treatment levels. Histopathological examination
revealed massive, multiple calculi in the kidneys, ureters and bladders with localized
irritation and tissue pathology. These calculi were demonstrated analytically to
consist primarily (80-100%) of biurea which was believed to have precipitated in
tubular fluid due to the low water solubility of this compound.

In a subchronic study, Gafford et al. (1971) administered either ADA or biurea to
Sprague-Dawley rats orally to assess the effects of treatment on thyroid function.
ADA or biurea was mixed with rodent chow at levels of 1%, 5% or 10% ADA, or
5% or 10% biurea. Animals were serially sacrificed following 1 week (1% and 10%
groups), 10 days (5% group) or 4 weeks (10% group) of treatment Rats treated at
dietary levels of 5% and 10% ADA for 10 days or 4 weeks had significantly lower
thyroidal radioiodine uptakes than controls. Dietary levels of 1% ADA for 1 week
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SECTION 3

did not result in any significant effects. Oral administration of biurea did not
significantly alter thyroid function. All animals appeared clinically healthy
throughout the study at all levels of ADA and biurea treatment.

32 DERMAL STUDIES

No studies were located which assess the systemic toxicity of ADA following dermal
exposure. A case report (Yates and Dixon, 1989) was identified in which a 58-year-
old textile worker with bilateral otitis externa was documented, through patch testing,
to be allergic to ADA. During the course of work, he wore yellow foam earplugs
which contained ADA as a component. The patients otitis externa resolved upon
discontinuing the use of earplugs.

Animals studies have been conducted to assess the potential of ADA to induce
dermal sensitization. A negative Draize Test in albino rabbits has resulted in ADA
being classified as a non-irritant (MB Research Labs, 1982d). In another study,
guinea pigs were treated for seven days with intradermal injections of ADA in the
shoulder region and challenged 14 days later by the application of the test material
to the flank under occlusive conditions (Toxicol-Sisa, 1982). There was no evidence
that ADA acts as a dermal sensitizer in guinea pigs.

3 J INHALATION STUDIES

Reports of airway constrictive responses in workers occupationally exposed to
respirable dusts of ADA suggest that ADA might be an pulmonary sensitizer or
irritant. Ferris et al. (1977) observed decreases in forced vital capacity and forced
expiratory volume (FEVi) °f 10 workers engaged in the grinding of ADA The
authors noted that a few days of exposure appeared to be required for symptoms to
develop.

Slovak (1981) performed a retrospective prevalence study of occupational asthma in
a group of 151 workers who had been exposed to ADA dust. Twenty-eight (18.5%)
workers without a previous history of asthma reported episodes of late onset asthma
after exposure to ADA Re-exposure caused repetition and worsening of symptoms.
Removal from further exposure resulted in rapid cessation of symptoms without
further recurrence. Continued exposure in sensitized individuals produced prolonged
airway hyperreactivity to common environmental irritants.
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SECTION 3

Whitehead et al. (1987) examined a population of workers in a plastics molding
facility where numerous complaints were apparently associated with the use of
azodicarbonamide in injection molding of plastics. A strong association was noted
with respiratory symptoms (nose and throat irritation, cough, wheezing, chest
tightness and symptoms of chronic bronchitis) in workers during periods of
azodicarbonamide use.

Normand et al. (1989) likewise reported cases of occupational asthma associated with
exposure to ADA dust in the plastic industry. Controlled medical exposure to
individuals believed to have been previously sensitized to ADA demonstrated
decreased FEV, upon inhalation challenge with ADA.

Because of human case reports, inhalation studies were conducted to more fully
characterize the toxicity of inhaled ADA. Two-week inhalation exposure of F344/N
rats and B6C3F, mice to mean airborne concentrations ranging from 2.0 to 207
mg/m3 demonstrated a decrease in terminal body weights and liver weights in male
rats exposed to the highest concentration tested (Medinsky et al., 1990). No other
clinical symptoms or histopathological effects were noted. In a companion 13-week
study, animals were exposed to air levels of 50, 100 or 204 mg/nf. Mice displayed
depressed body weights at the two highest concentrations with no other clinical or
histopathological effects noted. In rats exposed to the lowest concentration,
pulmonary lesions (enlarged lymph nodes, perivascular cuffing with lymphocytes and
type n cell hyperplasia) were present, suggestive of the presence of a viral infection.
No clinical or histopathological effects were noted at the two highest concentrations
in rats.

In a study specifically designed to assess pulmonary sensitization, Gerlach et al.
(1989) exposed Hartley guinea pigs to aerosolized ADA at airborne levels of 51 or
200 mg/m3 for 4 weeks. Three days following the termination of the 4-week
exposure, specific airway conductance was measured during inhalation challenge of
ADA. The 4-week exposure did not result in either specific or nonspecific airway
sensitization, not did the exposure induce positive skin reactions, affect body weight
or cause histopathological effects in the respiratory tract.
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SECTION 3

3.4 PARENTERAL STUDIES

Gafford et al. (1971) administered either ADA or biurea parenterally to Sprague-
Dawley rats to assess the effects of treatment on thyroid function. ADA or biurea
was suspended in propylene glycol and administered by intraperitoneal injection at
doses of 200, 20 or 2 mg ADA/kg/day or 200 or 20 mg biurea/kg/day. All animals
were sacrificed after 1 week of treatment. No significant alterations in thyroid
function were noted. However, 5 of 8 high dose ADA-treated rats died during the
course of the treatment, with death preceded by gross hematuria. The two lower
doses produced no systemic sign of toxicity (anorexia, weight loss or gross hematuria).
No clinical signs of toxicity were observed in biurea-treated animals.

3.5 MUTAGENICITY AND CARCINOGENICITY STUDIES

Mutagenicity studies have been conducted with ADA in a variety of short term assay
systems. ADA has been demonstrated to be weakly mutagenic in Salmonella strain
1535 at concentrations of 500 jig (without metabolic activation) and 5,000/ig (with
and without metabolic activation) per plate (Jacoby and Sullivan, 1981). A weakly
positive response was also demonstrated in strain TA 100 with and without metabolic
activation at a plate concentration of 5,000 /xg.

Tests in mammalian systems have indicated that ADA is not mutagenic. In the CHO
assay, ADA did not induce mutations either with or without metabolic activation at
levels up to 300 ^g/ml (Bioassay Systems Corp., 1982a). In assays for sister
chromatid exchange (SCE), no evidence of SCEs were displayed at concentrations
up to 300 Mg/nd. with and without metabolic activation (Bioassay Systems Corp.,
1982b).

Bioassays examining the carcinogenicity of ADA were not located in the available
literature.
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SECTION 4

4.0 DERIVATION OF A CHRONIC ORAL RfD

When evaluating studies to serve as the basis for the derivation of a chronic oral
RfD, oral toxicity studies would be considered the most appropriate. Inhalation,
dermal and parenteral studies may also be considered if oral studies are not available
or are of unacceptable quality. Studies conducted on the parent compound would
be considered most relevant, however, toxicity data located on known metabolites
may also be considered.

Table 1 provides a summary of the appropriate oral studies evaluated for ADA. Two
oral studies were located which examined the toxicity of ADA following oral
administration (Oser et al, 1965; Gafford et al., 1971). Gafford et al. (1971)
subchronically administered ADA to rats in the diet A dietary level of 1% resulted
in no adverse effects while levels of 5% and 10% in the diet produced signs of
diminished thyroid function. Therefore, a NOAEL of 1% and a LOAEL of 5% can
be established from the data.

The study by Oser et al. (1965) evaluated the chronic toxicity of ADA which had
been added to flour and baked into bread prior to administration to dogs and rats.
The processing of flour into bread results in the efficient conversion of ADA to
biurea, the single known biological metabolite of ADA. The NOAEL in both species
was determined to be 100 ppm in the diet, the highest dose tested.

None of the dermal, inhalation or parenteral studies located during this review were
determined to be appropriate for extrapolation to an oral RfD. This decision was
based on the relevance of the endpoints examined (pulmonary or dermal
sensitization), the form of the compound administered (biurea vs. ADA) and the lack
of dose-response data available for human studies.

Of the two oral studies under consideration, the Gafford et al. (1971) study is
selected as the most appropriate. Despite the brief duration of exposure (from 1-4
weeks), the compound was administered in parent form rather than as the metabolite
biurea. This appears to be important since biurea, administered at 5% and 10% in
the diet in the same study, failed to produce the thyroid effects noted following
parent compound administration.
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Table 1. Oral Chronic/Subchronic Toxicity for Azodicarbonamide

Species/
Strain

Sex/
Number

Exposure Effect Reference

Rat/FDRL

Dog/mongrel

Rat/Sprague-Dawley

Rat/Sprague-Dawley

F/25 100 mg/kg (processed into bread) in the
M/25 diet for 2 years

F/2 100 mg/kg (processed into bread) in the
M/2 diet for 2 years

M/12 1% (10,000 mg/kg) in the diet for 1 week

M/12 5% (50,000 mg/kg) or 10% (100,000 mg/kg)
in the diet for 10 days or 4 weeks, respectively

No adverse effects Oser et al., 1965

No adverse effects Oser et al., 1965

No adverse effects Gafford et al., 1971

Decreased thyroidal Gafford et al., 1971
radioiodine uptakes
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SECTION 4

The derivation of the chronic oral RfD from the subchronic NOAEL of 1% (10,000
mg/kg) in the diet involves the conversion Of the dietary dose to an administered
dose in mg/kg/day. This conversion requires that assumption be made concerning
animal body weights and intake rates which were not explicitly stated in the study.
Mean body weight on the day of sacrifice (02 kg) was supplied as well as a range of
initial body weights (0.16-0.18 kg), which were used to derive a mean initial body
weight (0.17 kg). The average of the two body weights (initial and final) are used to
approximate the average body weight over the study period (0.185 kg). A food
intake rate was selected (0.018 kg/day) from U.S. EPA (1988) which most closely
matched the assumed average body weight (Fischer 344 male subchronic body
weight; 0.18 kg). These two assumed parameters were used, in conjunction with the
concentration of ADA in the diet (10,000 mg/kg) to derive an estimated daily dose
of 973 mg/kg/day. This estimated daily dose was further adjusted by the application
of three 10-fold uncertainty factors to account for the less than chronic study
duration, extrapolation from rodents to humans and the protection of sensitive
subpopulations. These adjustments result in a chronic oral RfD of 0.973 mg/kg/day.
A summary of the RfD derivation is provided in Table 2. Reference papers are
included in Appendix A

ABB Environmental Services, Inc.

g:\home\bp\olin\wilmtngt\kempore.tox 07331.09
1/30/95 4-3



Route:
Species/sex:
Body Weight:
Intake Rate1:
Study dose:

Duration:
Effect:
NOAEL:
Daily Dose:
Chronic Oral RfD7:
Reference:

Table 2
Summary of RfD Derivation

AZODICARBONAMIDE
(CASRN 123-77-3)

Oral/diet
Sprague-Dawley rat/male
0.185 kg
0.018 kg/day
1% in the diet (10,000 mg/kg diet)
5% in the diet (50,000 mg/kg diet)
1-4 weeks
Decreased thyroidal radioiodine uptake
10,000 mg/kg diet
973 mg/kg/day
0.973 mg/kg/day A—\
Gafford et al., 1971

1 From U.S. EPA, 1988.
2 Includes the application of three uncertainty factors.
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Attachment

Oral Tozieity Assessment for cobalt

Cobalt has bean found to stimulate the production of rod blood
cells in humans and, therefore, ha» been used as a treatment lor
anemia. In 12 anemic, anephric patients undergoing dialysis,
treatment with 0.18 mg cobalt/kg/day as cobalt chloride for 12
weeks resulted in a significant rise in hemoglobin (DucJcham and
Lee, 197«). Taylor et al. (1977) reported similar effects in 8
anephric patients treated with 0.16-0.32 mg cobalt/kg/day as cobalt
chloride for 12-32 weeks. In both studies, hemoglobin levels
returned to pre-trsatment levels following the cessation of
treatment • Similar effects were reported in nonanemic humans and
animals (Davis and Fields, 1958; Krasovskii and Fr idly and, 1971).
Reversible polycythemia was reported in 6 normal mala subjects
following treatment with l mg cobalt/kg/day as cobalt chloride for
25 days (Davis and Fields, 1958). In normal rats/ treatment vith
0.5 mg cobalt/kg/day, but not 0.05 mg/kg/day, as cobalt chloride
resulted in polycythemia and an increase in hemoglobin (Krasovskii
and Fr idly and, 1971). An increase in hematocrit and hemoglobin
levels was not observed, however, in pregnant women treated with
0.5-0.6 mg cobalt/kg/day for 90 days in an attempt to alleviate the
anemia often found during pregnancy (Holly, 1955).

Huch of the oral data in humane deals with the cardiomyopathy
seen in people who drank large quantitie* of beer containing cobalt
chloride (used to stabilize the foam) (Alexander, 1969, 1972; Morin
et al., 1971). The people ingested 0.04-0.14 mg cobalt/kg/day
(approximately 8-30 pints of beer daily) over a period of years
(Alexander, 1969, 1972; Morin et al., 1971). The cardiomyopathy in
the beer-drinkers, termed "beer-cobalt cardiomyopathy11, wae fatal
to 43% of the subjects within several years, with approximately 13%
of these deaths occurring within the first several days. The beer-
cobalt cardiomyopathy appeared to be similar to alcoholic
cardioayopathy and beriberi, but the onset of the beer-cobalt
cardiomyopathy was much more abrupt. The practice of adding caba?.t
to beer to stabilize the foasr has been discontinued. It should be.
noted, however, that the cardiomyopathy may have also been due ca
the fact that the beer-drinkers had protein-poor diets and'may have
had prior cardiac and hepatic damage from alcohol abuse. Tteatnent
of both pregnant and nonpregnant anemic patients with comparable or
much higher doses of cobalt (0.09-1 mg cobalt/kg/day) did not
result in effects on the heert (DuOcnam and Lee, 1976; Davis and
Fields, 1951; Holly, 1955; Taylor et al., 1977). • .J5y

' *. : **

• Cobalt has been found to be a sensitizer in humans.
Individuals are sensitized following dermal or inhalation exposure,
but flares of dermatitis may be triggered following eefcalt
ingest ion. one study was located that orally challenged cobalt-
exposed workers in order to assess sensitization (Veien et al.,
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1987). In this study, several patients with, eczema of the Hands
ware challenged orally with 1 mg cobalt (0.014 mg cobalt /leg /day as
cobalt sulfate) in tablat fora onca par week for 3 weeks and 23/47
patients had a flara of dermatitis following the oral challenge
(Veien at al.", 1987). Forty-seven patients had positive paten
tests to cobalt (13 to cobalt alone and 34 to nickel and cobalt)
and 7 of tha 13 patients that patch tested positive to cobalt
reacted to tha oral challenge. Using both the oral challenge and
dermal patch tests, it vas determined that tha cobalt allergy was
systaaically induced. The exposure levels associated with
sensitization to cobalt following inhalation or dermal exposure
ware not established.

Interrelationships have bean found to exist between cobalt and
niclcel sansitization (Bencko at al., 1983; Rystedt and Fisher,
1983; Veien et al., 1987). in guinea pigs, nickel and cobalt
sensitization appear to be interrelated and mutually enhancing
(Lammintausta at al,, 1985). Therefore, it is possible that in
people sensitized by nickel, exposure to cobalt nay result in an
allergic reaction. Tha elimitation of an allergic response in
cobalt-sensitized workers was considered for the derivation of an
oral RfD. An oral RfO was not derived becauM a NO&EL for the
alieitation of tha allergic response in humans was not dofined and,
because interrelationships exist between cobalt and rdckel
sansitization, people sensitized by nickel may have an allergic
reaction following cobalt exposure. Consequently, it is impossible
to certify that an RfO based on this effect would provide
sufficient protection for sensitive individuals.

Three studies ware located examining the developmental «ffacts
of orally administered cobalt (given as cobalt chloride) in rcdenta
(Domingo at al., 1985; Patemain et al., 1988; Seidenberg et al.,
1986). Domingo at al. (1985) treated pregnant female rats to 5.4
to 21.8 mg cobalt/kg/day from gestation day 14 through lactation
day 21. ratal effects included stunted growth of the pups at 5.4
mg cobalt/Vcg/day and decreased survival at 21.8 mg cobalt /kg/ day.
These affects occurred at levels that were maternally toxic
(authors did not specify the effects), therefore, the effects aay
be a result of maternal toxicity and not cobalt treatment. No
teratogenic effects were reported.

No significant effects on fetal growth or survival were found
in rats exposed to 6.2 to 24.8 mg cobalt/kg/day during gestation
days 6-15 (Patamain at al., 1988), although a nonsignificant
increase in the incidence of stunted fetusen was found in the
animals treated with 12.4 or 24.8 mg cobalt/Jcg/day. Maternal
effects, howsver, including reduced body weight and iocd
consumption and altered hematological parameters, were reported. No
fetal effects were reported in mice exposed to 81.7 mg
coba.lt/fcg/day during gestation days 8-12 (Seidenberg et al., 1986),
but a significant decrease in maternal weight was found.



SE-0S-1330 51:21 PROM TO 66-72465060 =.304/008

Several studies reported taaticular degeneration and atrophy
in rata exposed to 5.7 to 30.2 mg cobalt/kg/day as cobalt chloride
for 2-3 months in the diet or in the drinking water (Corrier et
al., 1985; Domingo et al., 1984; Mollenhauer et al., 1385; Nation
et al., 1983; Pedigo et al., 1988).

Given the database, the most sensitive indicators of cccalt
toxicity following oral exposure are the increase in hemoglobin in
both humans and animals, and the elicitation of dermatitis in
sensitized individuals.

An alternative approach was likewise evaluated based on the
hematological effects of cobalt treatment (increase in hemoglobin)
in aneaie dialysis patients (Duckham and Lee, 1976). The results
of this study are supported by a similar study in anephric patients
(Taylor et al., 1977). Hematological effects of cobalt were also
found in studies in normal humans (Davis and Fields, 1958) and rats
(Krasovskii and Fr idly and, 1971) indicating that the effect is not
limited to anephric individuals. The data of Davis and Fields
(1958) reported hemoglobin increase of 6-11 % over "normal" in
"normal" volunteers given 0.96 mg cobalt/kg/day as cobaltous
chloride. However, the data of Duckham and Lee (1976) describes a
case of refractory aneaia in patients with chronic renal failure
that upon treatment with 0.18 mg cobalt/kg/day for 12 weeks
responded favorably. The patients hemoglobin levels were increased
to levels at or near low "normal" clinical levels from levels
clinically described as anemic. The anemia recurred following
cessation of treatment. Thus, this effect of cobalt administration
in the Duckham and Lee (1976) study (and likewise that of Taylor et
al., 1977) cannot be termed adverse, but are actually clinically
beneficial to patients with renal disease, consequently, these
data cannot be used to derive an oral RfD.

The only known nutritional, but vital function of cobalt is as
a cofactor of vitamin Bn. In humans, vitamin 813 is derived from
bacterial synthesis and therefore, cobalt is essential for animal
speciesr such as ruminants, that depend totally on their bacterial
flora for vitamin Bn. There is no evidence that the intake of
cobalt is ever limiting in the human diet, and therefore no RDA is
deemed necessary for cobalt (NRC, 1989). It should be noted that
the average daily intake of cobalt in humans ranges from
approximately 0.002-0.008 mg cobalt/kg/day in adults (0.16-0.SB ag
cobalt/day + 70 kgf Tipton et al., 1966; Schroeder et al., 1967)
and 0.01-0.06 mg cobalt/kg/day in children (0.3-1.77 mg cobalt/day
+ 28 kg; NJtC, 1989; Hurthy et al., 1971). Murthy et al. (1971)
indicated that the children in this study ranged in age from 9 -12
years. Using the average weight of 28 kg for children aged ?-io
years (NRC, 1989), the average daily intake for the children in
this study ranged from 0.01-0.06 mg/kg/day. If the default adult
weight of 70 kg is used with the Hurthy data, than the range of
intake would be from 0.004-0.025 mg/kg/day.
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The effects of chronic occupational exposure to cobalt on the
respiratory syetan ara vail documantad. Cobalt has bean found to
ba tha etiologic agent in hard metal dissase. Tha observed effects
include respiratory irritation, wheezing, asthma, pneumonia and
fibres is and Have bean found to occur at exposure levels ranging
from 0.003 to O.S93 ag cobalt/m3 over a period of 2-17 years
(Davison at al., 1983; Demadts et al., 1984; Kusaka at al.,
1986a,b; Raffn et al,, 1988; Shirakawa et al., 1988; sprince et
al., 1988).

Studies have implicated cobalt as a sensitizer in huaans.
Although the minimum exposura level associated with cobalt
sensitization has not been determined, work-related asthsa was
found in hard metal workers who war a oecupationally exposed (for
greater than 3 years) to levele of cobalt ranging from 0.007 to
.0.893 &9 cobalt/a* (ShiraJcawa at al., 1988). Given tha database,
the most sensitive indicators of cobalt toxicity by inhalation
exposure are the effects on the respiratory system in both humans
and animals and allergic responses in cobalt •sensitized
individuals.

The data, described above does not identify a single study,
aniaal or human, that could be used to properly derive an oral RfD.
In unusual circumstances, i.e., excessive beer drinking or through
occupational sensitization, cobalt has been shown to manifest
toxicological symptomatology. However, these reports provide
inadequate data on which to derive an RfD. furthermore, use of
inhalation data to derive an oral RfD is precluded due to portal of
entry effects* tt is apparent that the upper range of average
intake for children (0.06 mg/kg/day) is below the levels of cobalt
needed to induce polycythsmia in both renally comprised patients
(0.18 mg/kg/day) and normal patients (0.96 ag/kg/day).

Therefore, in lie -f an oral RfD for cobalt and given the
ubiquitous nature of cĉ it and the relatively well characterized
intake of cobalt in food, it is recommended that the intake levels
described above be used as guidance for oral exposure to cobalt.
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TABLE A4-8

RELATIVE ABSORPTION FACTORS

FOR CARCINOGENIC EFFECTS

Olln Corporation

Wilmington, MA FicllKy

CHEMICAL

ANALYTE TYPE

ACID EXTRACT ABLE COMPOUNDS

2,4,6-TrichlorophHiol A

2,4-Dichlorophenol A

2,4-Dimethylphenol A

2.4-Dinitrophenol A

2-Ollorophenol A

2-Methylphenol (o-Ciaol) A

2-Nitrophenol A

4,6-Dinitro-2-m«hylphenol A

4-Chloro-3-methylphaiol A

4-Methylphenol (p-Craol) A

4-NitrophmoI A

Bouoic Acid A

Phenol A

BASE NEUTRAL COMPOUNDS

1,2,3-Trichloroboizene B

1,2,4-Trichlorobenzene B

1.2-DichlorDbenzene B

1,3-DichlorobalZHie B

1 ,4-Dichlorobeniene B. V

2,6-Dinitnxaluaw B

2-M«hylnaphthalene B

4-Bromaphenyl-pha\yle(her B

4-Chlorainiline B

4-Chlorophenyl-phenylcther B

4-Nltroanillne B
Acaiaphthene B

Acauphthylaie B

Anthracene B

Benzo(a)anihracme B

Benzo(a)pynne B

Bmzo(b)fluonnlhene B

Benzo(t,h,I)perylene B

Benzo(k)fluotlnthene B

Benzyl Alcohol B

Bii(2-«hylheTyl)phuialate (BKHP) B

Bi«(Chlorom«hyl)«her B

Butylbenzylphthalwe B

Chryiene B

Di-n-butylphthalate B

SITE OF EXPOSURE [a]

Soil

Insertion

0.91

0.91

0.91

0.91

0.91

0.91

0.91

0.91

0.91

0.91
0.91

0.91

0.91

Soil

Dam*!

Contact

0.17

0.17

0.17

0.17

0.17

0.17

0.17

0.17

0.17

0.17
0.17

0.17

0.17

Water

Ingection

0.92

0.92

0.92

0.91

0.92

0.92

0.92

0.92

0.92

0.92

0.92

0.92

0.92

Water

Dennd

Contact

1

1

1

1
1

1

1

1

1

1

1

1

1

Produce

Ihgertion

0.92

0.92

0.92

0.92

0.92

0.92

0.92

0.92

0.92

0.92

0.92

0.92

0.92

STUDY EXPOSURE ROUTE [a]

Oavafe

0.91

0.91

0.91

0.91

0.91

0.91

0.91

0.91

0.91

0.91
0.91

0.91

0.91

Drinking

Water

NA

NA

1

NA

NA

NA

NA

NA

NA

NA

NA
NA

NA

NA

Dietary

(food)

0.95

0.95

0.95

0.95

0.95

0.95

0.95

0.95

0.95

0.95
0.95

0.95

0.95

Injection

1

1

1

1

1

1

1

1

1

1
1

1

1

Inhalation

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

Dermal

Contact

0.14

0.14

0.14

0.14

0.14

0.14

0.14

0.14

0.14

0.14

0.14

0.14

0.14

RAF- CANCER

Dow-retponie

Study

Typefb)

D

NA

NA

NA

NA

ND

NA

NA

NA

ND

NA

NC

NC

NA

NC

NC

NC

G

D

NA

NA

NA

NA

NA

NA

NC

NC

D

D

D

NC

D

NA

D

D

ND

D

NC

Soil

Cancer

Oral

1

NA

NA

1
0.96

1

1

1

1

1

0.96

NA

1

Soil

Cancer

Dwnal

0.26

NA

NA

0.1

0.18

0.2

0.2

0.2

0.2

0.02

0.18

NA

0.2

Water

Cancer

Onl

1

NA

NA

1

0.97

1

1

1

1

1

0.97

NA
1

Water

Cancer

Dermal

1.05

NA

NA

1.10

1.05

1.05

1.05

1.05

1.05

1.05

1.05

NA

1.05

Produce

Ingettion

Oral

NA

NA

NA

NA

0.97

NA

NA

NA

NA

NA

0.97

NA

NA

RAF

Source [c]

MADEP, 1994

per MADBP, 1995

per MADEP. 1995

MADBP. 1994

per MADBP, 1995

MADEP, 1994

MADEP, 1994

MADEP, 1994

MADEP, 1994

MADEP, 1994

per MADEP, 1995

per MADEP. 1995

MADBP, 1994

P-.\olin\wilming1\hhn2\ipraad\RAFCAN.XLS One/97 11:20 AM



TABLE A4-S

RELATIVE ABSORPTION FACTORS

FOR CARCINOGENIC EFFECTS

Olln Corporation

Wilmington, MA Facility

CHEMICAL

ANALYTE TYPE

Dl-n-oetylphthalate B

Dlbento(a.h)anthracene B

DibenioAirui B

DidhylphthtUte B

Dimethylphthalate B

Fluonnthene B

Fluorene B

Hexachlorobenzene B

Indeno(l,2.3-c<I)pyrene B

[uphorone B

n-Nitntodl-n-propylamlne (d) B

n-Nitroaodiphenylamine [d] B

Naphthalene B, V

Nitrobenzene B

tananthrene B

Pyrene B

INORGANICS/METALS

Aluminum I/M

Antimony I/M

Anenic t/M

Barium I/M

Beryllium I/M

Cadmium (food) I/M

Cadmium (water) I/M

Calcium I/M

Chloride I/M

Chromium IH I/M

Chromium VI I/M

Cobalt (adult) I/M

Cobalt (child) I/M

Copper I/M

Cyanide I/M

Iron I/M

Lad I/M

Magnesium I/M

Manganeie (drinking wiur) I/M

Manganese (food) I/M

Manganese (toil) I/M

Mercury (11 Mercuric chloride) I/M

Nickel I/M

SITE OF EXPOSURE [a]

Soil

Ingettion

0.91

0.91

0.91

0.91

0.91

0.91

0.39

0.39

0.39

0.39

0.39

Soil

Denial

Contact

0.17

0.17

0.17

0.17

0.17

0.17

0.03

0.03

0.03

0.03

0.03

Waur

Ingotlon

0.92

0.92

0.92

0.92

0.92

0.92

0.4

0.4
0.4
0.4

0.4

Water

Dermal

Contact

1

1
1
1
1
1

1

1

1
1

1

ftoduce

Ingeftion

0.92

0.92

0.92

0.92

0.92

0.92

0.39

0.39

0.39

0.39

0.39

STUDY EXPOSURE ROUTE [•]

Gavage

0.91

0.91

0.91

0.91

0.91

0.91

NA

NA
NA
NA

NA

Drinking

Water

NA

NA
NA
NA
1
1

0.55

0.55

0.55

0.55

0.55

Dietary

(food)

0.95

0.95

0.95

0.95

0.95

0.95

0.21

0.21

0.21

0.21

0.21

Injection

1

1
1
1
1

1

1

1
1
1

1

Inhalation

NA

NA
NA
NA
1
1

NA

NA
NA
NA

NA

Dermal

Contact

0.14

0.14

0.14

0.14

0.14

0.14

0.017

0.017

0.017

0.017

0.017

RAF -CANCER

Doae-reiponie

Study

Typefb]

NA
D
NC
NC
NC
NC
NC
D
D
O
W
W
NC
NA
NC
NC

NA
NA
W
NA
W

ND
ND
NA
NA
NA
NA
NA
NA
NC
NC
NA
ND
NA

NC
NC
NC
NC
NA

Soil
Cjyypff

Oral

1

1
1

1.00

0.91

0.91

1

1
NA
NA

NA

Soil

Cancer

Dermal

0.09

0.13

0.2
0.19

0.17

0.17

0.03

0.03

NA
NA

NA

Water

Cancer

Oral

1

1
1

1.01

0.92

0.92

1

1
NA
NA

NA

Water

Cancer

Dermal

1.05

1.05

1.05

1.10

1.00

1.00

1.82

1.82

NA
NA

NA

Produce

Ingettlon

Oral

NA

NA
NA
1.01

0.95

0.95

NA

NA
NA
NA

NA

RAF

Source [c]

MADEP. 1994

MADBP, 1994

MADEP. 1994

per MADEP. 1995

per MADEP, 1995

per MADEP, 1995

MADEP, 1994

MADEP. 1994

per MADEP. 1995

per MADEP. 1995

per MADEP, 1995

P:\olin\wilm... yt\hhra2\spread\RAFCAN.XLS 8/1 6/9 / .20AM



TABLE A4-6

RELATIVE ABSORPTION FACTORS

FOR CARCINOGENIC EFFECTS

Olln Corporation

Wilmington, MA Facility

CHEMICAL

ANAUrrE TYPE

Nitrate I/M

Nitrite I/M

Nitrogen, Ammonia I/M

Potauium I/M

Selenium 1*1

Silver I/M

Sodium 1*1

Strontium I/M

Sulfata ai SOI I/M

Sulfide 1*1

Thallium (bated on thallium lulfate) I/M

Vanadium I/M

Zinc 1*1

PESnCIDES/PCBi

4,4'-DDD P

4,41-DDE P

4,4'-DDT P

Aldrln P

alpha-BHC P

Aroclor 1016 P

beta-BHC P

Chlordane (alpha & gamma licmen) P

delta-BHC ' P

Diddiin P

EndoiulCuiI P

Endonilbnn P

Bndoiulfan Sulfate P

Endrin P

Endrin aldehyde P

Bndrinketone P

Heptachlor P

Heptachlor Epoxide P

Lindane (gamma-BHC) P

Methoxychlor P

Polychlorinated Biphenyl (PCBi) P

Toxaphene P

VOLATILES

1,1,1-Trichloroethane V

1,1.2,2-Teuachloroethane V

l,l,2-Trichloroeth«ne V

SITE OF EXPOSURE [»]

Soil

Ingestian

0.91

0.91

0.91

0.91

0.91

0.91

0.91

0.91

0.91

0.91

0.91

0.91

0.91

0.91

0.99

0.99

Soil

Dam*!

Outlet

0.17

0.17

0.17

0.17

0.17

0.17

0.17

0.17

0.17

0.17

0.17

0.17

0.17

0.17

0.11

0.11

Water

Infection

0.92

0.92

0.92

0.92

0.92

0.92

0.92

0.92

0.92

0.92

0.92

0.92

0.92

0.92

0.99

0.99

Water

Dermal

Contact

1
1

1

1

1

1
I

1

1

I
1

1

1

1

1
1

Produce

Infection

0.92

0.92

0.92

0.92

0.92

0.92

0.92

0.92

0.92

0.92

0.92

0.92

0.92

0.92

0.99

0.99

STUDY EXPOSURE ROUTE [»]

Gavafc

0.91

0.91

0.91

0.91

0.91

0.91

0.91

0.91

0.91

0.91

0.91

0.91

0.91

0.91

1
1

Drinking

Water

NA

NA

NA

NA

NA

NA

NA

NA

•— .

NA

NA

NA

NA

NA

NA

1
1

Dietary

(food)

0.95

0.95

0.95

0.95

0.95

0.95

0.95

0.95

0.95

0.95

0.95

0.95

0.95

0.95

NA

NA

Injection

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

Inhalation

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

0.91

0.91

Dermal

Contact

0.14

0.14

0.14

0.14

0.14

0.14

0.14

0.14

0.14

0.14

0.14

0.14

0.14

0.14

0.11

0.11

RAF -CANCER

Dote-rctp«ue

Study

Type[b]

NA

NA

NA

NA

NC

NC

NA

NA

NA

NA

NA

NA

NC

D

D

D

D

D

D

D

D

NC

D

NA

NA

NA

NC

NA

NA

D

D

D

NC

D

D

NC

G
3

Soil

Cancer

Oral

1
1

1

1

0.96

O.S5

0.96

1

1

1

1

1

0.85

0.96

1
1

Soil

Cancer

Dennal

0.2

0.2

0.1

0.25

0.18

0.07

0.18

0.05

0.25

0.2

0.2

0.2

0.067

0.18

1.4

1

Water

Oncer

Oral

1

1

1

1

0.97

1

0.97

1

1

1

1

1

1

0.97

1
1

Water
Oafw^

Dermal

1.05

1.05

1.05

1.05

1.05

1.05

1.05

1.05

1.05

1.05

1.05

1.05

1.05

1.05

1.00

1.00

Produce

Insertion

Oral

NA

NA

NA

0.97

NA

.O.P7

NA
....

NA

NA

NA

NA

NA

0.97

NA

NA

RAF

Source [c]

MADEP, 1994

MADEP, 1994

MADEP, 1994

MADEP, 1994

per MADEP, 1995

MADEP, 1994

per MADBP, 1995

MADEP. 1994

MADEP, 1994

MADEP, 1994

MADEP, 1994

MADEP, 1994

MADEP, 1994

per MADEP, 1995

MADEP, 1994

MADEP, 1994
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TABLE A44

RELATIVE ABSORPTION FACTORS

FOR CARCINOGENIC EFFECTS

Olln Corporation

Wilmington, MA Facility

CHEMICAL

ANALYTE TYPE

1,1-DichIoroethane V

1,1-Dichloroethene V

1.2-Dichloroethane V

1,2-Dlchloroethene (total) V

eii-l,2-Dlchloroethene V

Irani- 1,2-Dlehloroethene V

1,2-Dlchloroprcpane V

1,3,5-Trtaiethylbenzene V

2.4,4-Trimelhyl-l-pemene V

2,4,4-Trlmethyl-2-pentene V

2-Butanone (Methyl Ethyl Ketonc) V

2-Hexanone V

4-Methyl-2-pentanone (MIBK) V

Acetone V

Benzene V

Sramodichlorcmethane V

Broniofulili •

Carbon Disulfide V

Cutwn Tetnchloride V

Chlorobenzene V

QUorofoim V

Chlonxnethine V

Dibromochloromethane V

Ethyl chloride (Chlorethane) V

Bthylbenzene V

Hexachlorobutadiene B, V

Methylene Chloride (Dichlomnethine) V

Styrene V

Tetrachloroelheno V

Toluene V

Trlchloroethene V

Vinyl Aceute V

Vinyl Chloride [e] V

Xylenes (total) V

STTE OF EXPOSURE [a]

Soil

Infection

0.99

0.99

0.99

0.99

0.99

0.99

0.99

0.99

0.99

0.99

0.99

0.91

0.99

0.99

0.99

0.99

Soil

Dermal

Contact

0.11

0.11

0.11

0.11

0.11

0.11

0.11

0.11

0.11

0.11

0.11

0.17

0.11

0.11

0.11

0.11

Water

Injettlon

0.99

0.99

0.99

0.99

0.99

0.99

0.99

0.99

0.99

0.99

0.99

0.92

0.99

0.99

0.99

0.99

Water

Dermal

Contact

1

1

1

1

1

1

1

1

1

1
1

1

1

1

1

1

Produce

Ihgestion

0.99

0.99

0.99

0.99

0.99

0.99

0.99

0.99

0.99

0.99

0.99

0.92

0.99

0.99

0.99

0.99

STDDY EXPOSURE ROUTE [a]

Gavafe

1

1

1

1

1

1

1

1

1

1

1

0.91

1

1

1

1

Drinking

Water

1

1

1

1

1

1

1

1

1

1

1

NA

1

1

1

1

Dietary

(food)

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

0.93

NA

NA

NA

0.98

Injection

1

1

1

1

1

1
1

1

1

1
1

1

1

1

1

1

Inhalation

0.91

0.91

0.91

0.91

0.91

0.91

0.91

0.91

0.91

0.91

0.91

NA

0.91

0.91

0.91

0.91

Dermal

Contact

0.11

0.11

0.11

0.11

0.11

0.11

0.11

0.11

0.11

0.11

0.11

0.14

0.11

0.11

0.11

0.11

RAF -CANCER

Dose-response

Study

Type[b]

O

W

G

NA

NC

NA

G

NA

NA

NA

NC

NA

NA

NC

I

0

G

NA

O

NC

W

I

G

NA

NC

D
W

NA

G

NC

G

NA

D

NC

Soil

Cancer

Oral

0.99

1.02

1

1

1

1

1

1

1

1.09

1

1

1

1

1

1.53

Soil

Cancer

Dermal

0.11

0.102

0.1

0.2

0.08

0.1

0.1

0.1

0.1

0.12

0.1

0.2

0.1

0.1

0.1

0.16

Water

Cancer

Oral

0.99

1.02

1

1

-

1

1

1

1

1

1.09

1

1

1

1

1

1.53

Water

Cancer

Dermal

1.00

1.00

1.00

1.00

1.10

1.00

1.00

1.00

1.00

1.10

1.00

1.05

1.00

1.00

1.00

1.02

Produce

Infeitlon
Oral

0.99

NA

NA

NA

NA

NA
NA

NA

NA

1.09

NA

NA
NA

NA

NA

NA

RAF

Source (c]

per MADBP, 1995

MADEP, 1994

MADEP, 1994

MADEP. 1994

MADEP, 1994

MADEP, 1994

MADEP, 1994

MADEP, 1994

MADEP, 1994

per MADBP, 1995

MADEP, 1994

MADEP, 1994

MADEP. 1994

MADEP, 1994

MADEP, 1994

MADEP, 1994

NOTES:

NC • Not carcinogenic

NA - Not available

ND • Analyte it t p«"~iual carcinogen, but dose-response data are not available.

SOURCES:

MADEP, 1994: Background Documentation for the Development of the MCP Numerical Standards (April, 1994).

RAFs are those provided in Table 2-1 of this document, and were not calculated by ABB-ES.

MADEP, 1995: Guidi ~e for Disposal Site Risk Characterization, Appendix B, Section K 'Absorption Efficiency'.
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TABLE A4-6

RELATIVE ABSORPTION FACTORS

FOR CARCINOGENIC EFFECTS

Olln Corporation

Wilmington, MA Facility

CHEMICAL

ANALYTE TWE

SITE OF EXPOSURE [.]

SoU

Ihgeition

SoU

Dermal

Contact

Water

Insertion

Water

Dermal
Contact

Produce

Ingettion

STUDY EXPOSURE ROUTE [a]

Oavafe Drinking

Water

Dietary

(food)

Section Inhalation Dermal

Conuct

RAF- CANCER

Doie-mpoiue

Study

Tvpefb]

Soil

Cancer

Oral

SoU

Cancer

Dermal

Water

Canoer

Onl

Water

Cancer

Dermal

Produce

Insertion

Onl

RAF

Source (c)

W - Drinking water

G - Gava(e

D - Dietary/food

I- Inhalation

IV - Injection

DC— Dermal contact

RAF - Relative absorption factor

VOC - Volatile organic compound

SVOC - Scmivolatile organic compound

[a] Source li MADEP, 1993, unleu otherwlie noted.

[b] Study type for which the doie-retponie value ii baud. Thli Information ii provided In the doie-rerpcnK tablet.

[c] For RAF lourcei identified ai 'per MADEP, 199}', the RAF wii calculated by dividing abiorptlon efficiency for the lite of exponin by the aburptlon efficiency for the itudy exponin route.

The default abiorptlon efficiencta provided below were uied If data were not located in the literature. The valuei for SVOCi were uied ai ninogatet for pettlcldei.

All water dermal RAFf were calculated per MADEP, 1993.

|d] Quantitative abiorption data were not available for the drinking water exponin route. A value of 1 (npmentlng 100X abioiptlon) wai uied to be conaovative.

[e] No MADEP default value for the dietary route; a value of 98% dietary abiorptioa wu obtained from Ritk Allotment Retidenual Shoitform (MADEP, 1992).

Default AbaorpUon Effldendei (from MADEP, 1»5)

Route/Medium of Exrxxure

SITE

Soil Ingettion

Soil Dermal Contact

Water Ingettlon

Water Dermal Contact [a]

Produce Ingettion

STUDY

Gavage (Oil)

Drinking Water

Food

Injection

Inhalation

Dennal Conuct

VOCt

0.99

0.11

0.99

1

0.99

1

1

NA

1

0.91

0.11

SVOCl

0.91

0.17

0.92

1

0.92

0.91

NA

0.95

1

NA
0.14

Inorganict

0.39

0.03

0.4

1

0.39

NA

0.55

0.21

1

NA

0.017

[a] Per MADEP (1995), the RAF for dermal contact with water ii calculated for an abotorbol dote. Therefore, the abiotption efficiency for the tite of eipoiure it aiiumed to be 100%.
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TABLE A4-»

RELATIVE ABSORPTION FACTORS

FOR NONCARCINOQENIC EFFECTS

Olln Cerperatlen

Wilmington, MA Facility

CHEMICAL

ANALYTE TYTB

ACID EXTKACTABLE COMPOUNDS

2.4.6-TiklilottJpbH»l [it] A

2.4-Dldlloropbenol |l) A

2.4-Dime(ltflpl>enol A

2.4.DinllMl*a«jl A

2-CUoroplienol |l] A

2-Metbrtfcenol (o-Craal) A

Z-Nkrophenol d] A

4,6-DtalUo-2.m«lv]pJienol 111) A

4-Cbloro-3-mc(hytf*a*>l A

4.Me(ty]plienol <p-Cre»ol) A

4-NIUcffcenol [»] A

BenzoicAcid A

Phenol A

BASE NEUTRAL COMPOUNDS

U.VTrichlorrtxnio* [o] B

1.2,*-TricfiIorotemH» [i] B

U-Diehlorobemew B

l.J-Dkhlorobema* B

1.4-DieUoroomzene B. V

2,6-Dinluototoene B

2-Mettclmpfuh.lc« [1J B

4-BnmopbHQrl-pbaylelber B

4-Cblofotnlllne B

4-Ctalorophenyl-iinyldlKr B

4.Nttnmiiliiie Ul B

AccrMFtribene B

Aceaipblliylene B

Adhrutne B

Bemo(i)idlncene B

BemotDpyrerje B

BemoWMonnlhene B

Bemo(|.D.i)perytatt B

BeoBoOOnionntbene B

Baayl Alccbal B

Bu(2ttlvIi>exyl)plUbil«e(BEHP) B

BU(dlor<mU]yU«ta B

BuiylbenzylpIilbiUlt B

Chiyimc B

Di-n-bulylpblhtUu B

Di-n-octylphlbiUte B

Dibeazo(i.h)*nthnca]e B

DibeffiolUnn B

DieUiylphthilile B

DhnctlrylffcthiUle B

Fhionnthene B

Fluorene B

SITE OF EXPOSURE [>]

Soil

iBiettka

0.91

0.91

0.91

0.91

0.91

0.91

0.91

0.91

0.91

0.91

0.91

0.91

0.91

0.91

0.91

0.91

0.91

0.91

0.91

0.91

0.91

0.91

0.91

0.91

0.91

0.91

0.91

0.91

0.91

0.91

0.91

0.91

0.91

0.91

0.91

0.91

0.91

Soil

Darnel
fMfa^

0.17

0.17

0.17

0.17

0.17

0.17

0.17

0.17

0.17

0.17

0.17

0.17

0.17

0.17

0.17

0.17

0.17

0.17

0.17

0.17

0.17

0.17

0.17

0.17

0.17

0.17

0.17

0.17

0.17

0.17

0.17

0.17

0.17

0.17

0.17

0.17

0.17

Witer

Ivatka

O.M
0.92

0.92

0.92

0.92

0.92

0.92

0.92

0.9}

0.92

0.92

0.92

0.92

0.92

0.92

0.92

0.92

0.92

0.92

0.92

0.92

0.92

0.92

0.92

0.92

0.92

0.92

0.92

0.92

0.92

0.92

0.92

0.92

0.92

0.92

0.92

0.92

Wite

Denul

Contoct

I

I
1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

I

1

1

1

1

1

1

1

1

1

Produce

btwlkn

0.92

0.92

0.92

0.92

0.92

0.92

0.92

0.92

0.92

0.92

0.92

0.92

0.92

0.92

0.92

0.92

0.92

0.»2

0.72

0.92

0.92

0.92

0.92

0.92

0.92

0.92

0.92

0.92

0.92

0.92

0.92

0.92

0.92

0.92

0.92

0.92

0.92

STUDY EXPOSURE ROUTE [•]

Otvic*

0.91

0.91

0.91

0.91

0.91

0.91

0.91

0.91

0.91

0.91

0.91

0.91

0.91

0.91

0.91

0.91

0.91

0.91

0.91

0.91

0.91

0.91

0.91

0.91

0.91

0.91

0.91

0.91

0.91

0.91

0.91

0.91

0.91

0.91

0.91

0.91

0.91

Driddaj
Wild

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

Dletny

(food)

0.95

0.9)

0.9)

0.9)

0.9)

0.9)

0.9)

0.95

0.95

0.9)

0.95

0.95

0.95

0.9)

0.95

0.9)

0.9)

0.9)

0.95

0.95

0.9)

0.9)

0.9)

0.9)

0.95

0.9)

0.9)

0.9)

0.9)

0.9)

0.9)

0.95

0.95

0.9)

0.9)

0.95

0.9)

Injection

1
1

1
1

1
1
1
1
1

1

1
1
1
1

1
1
1
1
1
1
1
1
1
1
[
1

lrfl»l«tlf«l

NA
NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

Darnel

Cotfiei

0.14

0.14

0.14

0.14

0.14

0.14

0.14

0.14

0.14

0.14

0.14

0.14

0.14

0.14

0.14

0.14

0.14

0.14

0.14

0.14

0.14

0.14

0.14

0.14

0.14

0.14

0.14

0.14

0.14

0.14

0.14

0.14

0.14

0.14

0.14

0.14

0.14

RAT -NON-CANCER

DoM-rapooM

SUdjr

Type[b)

W

W

0

D
Vf
a
NA

NA

G

O

NA

D

0

NA

W

D

D

D

D

NA

NA

D
NA
NA

G

G

O

O

0

G

G

O

G

D

D

D

3

D

D
3

3

D

D

G

G

Soil

SoBchronic

Onl

I

1

1

1

1

1.00

1
1

1.00

1.00

1
0.96

1

1

1

1
0.9(5

O.M

O.M

1

NA

1

NA

1

1

0.91

1

0.91

0.91

0.91

0.91

0.91

1.00

1

0.9«

O.M
0.91

0.96

0.96

0.91

1

1

1

1

1

Soil

Snbehronle

Denml

0.4

0.4

0.24

0.26

0.26

0.19

0.24

0.26

0.19

0.19

0.26

0.18

0.26

0.01

O.M

0.1

O.II

0.11

0.11

0.2
NA
O.I

NA

0.1

0.2

O.lt

0.29

O.lt

0.11

0.11

O.lt

0.11

0.19

0.02

0.11

O.lt

0.11

O.lt

O.lt

0.01

0.19

0.02

0.07

0.2

0.2

Soil

Ctaonfc

Onl

I
1
1
1
1

1.00

1
1

1.00

1.00

1

0.96

1

1

1

1

0.96

O.M

O.W

1

NA

1

NA

I

1

0.91

1

0.91

0.91

0.91

0.91

0.91

1.00

1

O.M
O.M

0.91

O.M
O.M

0.91

1
1
1
1
1

Soil

Qmuk

DtfBMl

0.4

0.4

0.26

0.26

0.26

0.19

0.26

0.26

0.19

0.19

0.26

0.11

0.26

o.ot
0.01

0.1

0.11

0.11

0.11

0.2

NA

0.1

NA

0.1

0.2

O.lt

0.2*

0.11

O.lt

O.lt

O.lt

O.lt

0.19

0.02

O.lt

O.lt

O.lt

O.lt

0.18

0.01

0.19

0.02

0.07

0.2

0.2

Wild
Cbnok
Onl

I
1
1
I
1

1.01

1
1

1.01

1.01

1
0.97

I

1

1

1

0.97

0.97

0.77

1

NA

1

NA

1

1

0.91

1

0.91

0.91

0.91

0.91

0.91

1.01

1

0.97

0.97

0.91

0.97

0.97

0.91

1.01

1

1

1
1

Water
Orate
Demi

1.10
1.10

1.10

1.0)

1.10

1.10

1.10

1.05

1.10

1. 10

1.10

1.05

1.10

1.05

1.0)

1.0)

1.0)

1.0)

1.05

1.10

NA

1.05

NA

1.05

1.10

1.10

.10

.10

.10

.10

.10

.10

.10

1.05

1.05

1.05

1.10

1.05

1.05

1.10

1.10

1.05

1.05

1.10

1.10

Produce

b»wtion

Onl

NA

NA

NA

NA

NA

1.01

NA

NA

1.01

1.01

NA

0.97

NA

NA

NA

NA

0.97

0.»7

0.97

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA
NA
NA
NA

1.01

NA

0.97

0.97

NA

0.97

0.97

NA

1.01

NA

NA

NA

NA

RAF

Source tc]

MAOEP. 1994

MADEP, 1994

MADEP. 1994

MADEP. 1994

MADEP, 1994

pa MADEP, 1995

MADEP, 1994

MADEP, 1994

per MADEP. 1995

pet MADEP. 1995

MADEP, 1994

per MADEP. 1995

MADEP. 1994

MADEP. 1994

MADEP. 1994

MADEP. 1994

per MADEP. 1995

per MADEP, 1995

per MADBP, 199)

MADEP. 1994

MADEP. 1994

MADEP. 1994

MADBP. 1994

MADEP. 1994

MADEP. 1994

MADEP. 1994

MADEP, 1994

MADEP, 1994

MADEP. 1994

MADBP, 1994

per MADEP. 1995

MADEP, 1994

pet MADEP, 199)

per MADEP. 199)

MADEP. 1994

pet MADEP, 1995

per MADEP, 199)

MADEP, 1994

per MADEP, 199)

MADEP, 1994

MADEP, 1994

MADEP. 1994

MADEP, 1994
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TABLEM-*

RELATIVE ABSORPTION FACTORS

FOR NONCARCINOQENIC EFFECTS

Olln Corporation
Wilmington, MA Facility

CHEMICAL

ANALYTE TYPE

HexachlorobeozeK B
fadeno(l.2.J<d)pyrene B
l»ophonr» B

*t**"*"*"'"l'*'"y*""'*>* B
Nepbmalene B, V
NJtntaaeDi [f] B
Phanenmraie B
rjTBM B
INORGANICS/METALS

Akukun I/M
Atfferup I/M
AneBk I/M
Bartam I/M
Bayllkm 1*1
Cidmim(foai) I/M
r-tot-n (mter) I/M

Clkim I/M
Chloride I/M

3uoaifcimni I/M
ChromirmVl I/M
Cabeli (KkUt) I/M
Cobalt (child) I/M
Copper I/M
Cyanide I/M
Iron I/M
Lead I/M

Mifneum I/M
ManeineM(drbtin| water) I/M
Mutmeiettbod) I/M
ManaiDeaedoU) I/M
Mercury (at Mercuric chloride) I/M
Nickel I/M
Nitrate I/M
Nitrite I'M
Nitroten. Amnxxiu I/M
Potuium I/M
Selenfam I/M
Silver I/M
Sodium I/M

Strontium I/M
Sulfatei u SO4 I'M

SuUide I/M
rhtlliumlpl I/M

Vinidium I/M

Zinc I/M

sm OF EXPOSURE [a]

SoU

Ineeltlon

0.91

0.91

0.91

0.91

0.91

0.91

0.91

0.51

0.91

0.39

0.39

0.39

0.39

0.39

0.39

0.39

0.39

0.39

0.39

0.39

0.39

0.39

0.39

0.39

0.39

0.39

0.39

0.39

0.39

0.39

0.39

0.39

0.39

0.39

0.39

SoU
Dermal
Contact

0.17
0.17

0.17

0.17

0.17

0.17

0.17

0.17

0.17

0.03

0.03

0.03

0.03

0.03

0.03

0.03

0.03

0.03

0.03

0.03

0.03

0.03

0.03

0.03

0.03

0.03

0.03

0.03

0.03

0.03

0.03

0.03

0.03

0.03

0.03

Wild
btntion

0.92

0.92

0.91

0.92

0.92

0.92

0.92

0.92

0.92

0.4

0.4

0.4

0.4

0.4

0.4

0.4

0.4

0.4

0.4

0.4

0.4

0.4

0.4

0.4

0.4

0.4

0.4

0.4

0.4

0.4

0.4

0.4

0.4

0.4

0.4

Wild

Derma
Contact

1
1
1
1

1
1
1
1

1
1
1
1
1
1

1
1
1
1

1

1

1
1
1
1
1
1
1
1

1
1

I
1

1
1
1

Produce
b)f M(HQ

0.92

0.92

0.92

0.92

o.n
0.92

0.92

0.92

0.92

0.39

0.39

0.39

0.39

0.39

0.39

0.39

0.39

0.39

0.39

0.39

0.39

0.39

0.39

0.39

0.39

0.39

0.39

0.3$

0.39

0.39

0.39

0.39

0.39

0.39

0.39

STUDY EXPOSURE ROUTE [a]

Otvaee

0.91
0.91

0.91

0.91

0.91

0.91

0.91

0.91

0.91

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

I

NA

NA

DrinUra;
WHat

NA
NA
NA

NA
NA

NA

NA

NA

0.53

0.33

0.33

0.33

0.33

0.33

0.33

0.33

0.33

0.33

0.33

0.3

0.33

0.33

0.33

0.3J

0.33

0.33

0.33

0.33

0.33

0.33

0.33

0.33

0.53

0.33

0.33

Dietary
(tool)

0.93
0.93
0.93

0.93

0.93

0.93

0.93

0.93

0.93

0.21

0.21

031

0.21

0.21

0.21

0.21

031

0.11

0.21

0.21

0.21

0.21

0.21

031

0.21

0.21

031

031

0.21

0.21

0.21

0.21

0.21

0.21

0.21

fayection

1

1

1
j

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

I

1

1

1

1

1

1

InluUrim

NA

NA

NA

NA

NA

NA

O.f

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

Dermal
Comae!

0.14

0.14

0.14

0.14

0.14

0.14

0.14

0.14

0.14

0.017

0.017

0.017

0.017

0.017

0.017

0.017

0.017

0.017

0.017

0.017

0.017

0.017

0.017

0.017

0.017

0.017

0.017

0.017

0.017

0.017

0.017

0.017

0.017

0.017

0.017

RAT -NON-CANCER
Dow-napooae
Jury
Tyj«n>]
D
O

G

W

D

G

I

G

O

NA

W

W

W

W

D

W

NA

NA

D

W

B

D

NA

D

NA

W

NA

D

D

D
D
D
W
W

W

NA

D

rv
NA

D

W

NA

G

W

D

Soil

Subchnok
Onl

1
0.91
1.00

0.91

O.M

1

1.14

0.91

1

NA

1

1

0.71

1

1.M

1

1

1

l.M
l.M

1

0.3

l.M

l.M

l.M

1

1

0.71

0.71

0.71

1

1

l.M

0.71

1

0.71

1

Soil

Sobchtomc
Dermal

0.13

O.II

0.19

0.17

0.1*

0.1

031

0.11

03

NA

0.1

0.03

0.03

0.03

0.14

0.14

NA

0.04

0.09

0.14

0.14

NA

0.3

NA

0.006

NA

0.14

0.14

0.14

0.03

0.33

0.03

0.03

0.03

NA

0.002

0.23

NA

0.14

0.03

0.01

0.03

0.02

Soil

Chrank
Onl

1
0.91

1.00

0.91

O.M

1

1.14

0.91

1

NA

1

1

0.71

1

1.M

1

NA

1
1

l.M

l.M
NA

1

NA
0.3

NA

l.M

l.M
l.M

1

1

0.71

0.71

0.71

NA

1

1

NA

l.M
0.71

1

0.71

1

SoU

Chunk

Dtrmal

0.13
0.11
0.19

0.17

0.11

0.1

031

0.11

03

NA

0.1

0.03
0.03

0.03

0.14

0.14

NA

0.04

0.09

0.14

0.14

NA

0.3

NA

0.006

NA

0.14

0.14

0.14

0.03

0.33

0.03

0.03

0.03

NA

0.002

0.23

NA

0.14

0.03

0.01

0.03

0.02

Water
Chronk
Onl

1
0.91

1.01

0.92

Of!
1

1.13

0.91

1

NA

1

1

0.73

1

1.90

1

NA

1

1

1.90

1.90

NA

1

NA

0.3

NA

1.90

1.90

1.90

1

1

0.73

0.73

0.73

NA

1

1

NA

1.90

0.73

1

0.73

1

Water

Chronic
Dermal

1.03

1.10

1.10

1.00

1.03

1.10

133

1.10

1.10

NA

1.0

1.12

1.S2

1.12

4.76

I.B

NA

4.76

1.S2

4.76

4.76

NA

4.76

NA

2.00

NA

4.76

4.76

4.76

4.76

4.76

1.82

l.C

l.C

NA

4.76

1.00

NA

4.76

l.C

1.00

l.C

4.76

Produce
hterfon

Onl
NA
NA
1.01

0.93

0.97

NA

1.13

NA

NA

NA

NA

NA

0.71
NA

l.M

NA

NA

NA

NA

l.M

l.M

NA

NA

NA

0.3

NA

l.M

l.M

l.M

NA

NA

0.71

0.71

0.71

NA

NA

NA

NA

l.M

0.71

NA

0.71

NA

RAF

Source [e]

MADEP. 1994

MADEP. 1994

par MADEP. 1993
per MADEP. 1993
pet MADEP. 1995

MADEP. 1994

par MADEP. 1993
MADEP. 1994
MADEP, 1994

MADEP, 1994
MADEP. 1994

per MADEP, 1993
MADEP, 1994

per MADEP. 1993

MADEP. 1994

MADEP, 1994

MADEP. 1994

per MADEP. 1993

per MADEP. 1993

MADEP. 1994

MADEP. 1992

par MADEP. 1993

per MADEP. 1993
per MADEP. 1993

MADEP. 1994

MADEP. 1994
pet MADEP. 1993

per MADEP, 1993

pet MADEP. 1995

MADEP, 1994

MADEP, 1994

per MADEP. 1995
pet MADEP. 1995

MADEP. 1994

per MADEP, 1995
MADEP, 1994
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TABLE M-«
RELATIVE ABSORPTION FACTORS
FOR NONCARCINOOENIC EFFECTS

Olln Corporation

Wilmington, MA Facility

CHEMICAL
ANALYTB TVTH

PESTICIDES /PCBi

4.4'.DDD M

4.4--DDE (11
4,4'-DDT

Aldrin
«iph«-BHC
Alxxlot 1016

beu.BHC
CMorduc (ilpha * iinxni ixmen) P
ielu-BHC P
Dicldrin P
Eadmulfinl P
Erdofulfin II P
Pmtofulfi*1 fiiihi* P
Qrdfiu P
ftrffm lUerr/dc P
Endnnkrtccc P
Hepuchlor P
Heptichlor Epeudc P
Lkdue (f.unmi-BHC) P
Melho«ychlor P
Polyehlortntttd Blpoenyl (PCBi) P
Tcupbme P
VOLATILES
l.l.l-Trichlonethuie[rl V
UJJ-Telnchloroelhuie V
1.1.2-TrichlcnelhiiK V
1.1-DkhloroeUMDe V
l.l.Dkhloroetneae V
IJ-DkbloroethirK V
U-Dkhlotoedjcnt (toul) V
cii-U-Dtthlorae(bmc V
lnr»-l,2-Dlchloroelhene V
IJ-Dfchloropropine V
1.3,5-TranMhyIbeozaie |1] V
2,4,4-Trlmear/l-l-peolerK V
2.4.4-TrJinelhyl-2-penltne V
2-BuUnaae (Methyl Ethyl Kelone) V
2-Heuncne (m) V
4-M«hyl-2-penUDnoe (MIBK) V
Acetone V
Benxene V
Broraodichlorcmethiae V
EtrcflDofbnn V
CubooDiiulfide V
Cubed Tetrachloride V
Chlorobcnzene V
Chloroform V
Chloramrthine |n| V
DibrcmochlorooKlbuie V

SITE OF EXPOSURE |.|

Soil

laicttloo

0.91

0.91

0.91

0.91

0.91

0.91

0.91

0.91
0.91
0.91
0.91

0.91
0.91

0.91
0.91
0.91
0.91
0.91
0.91

0.91
0.9!

0.91

0.99
0.99
0.99
0.99

0.99
0.99
0.99

0.99
0.99

0.99

0.99

0.99
0.99
0.99
0.99
0.99
0.99
0.99
0.99
0.99
0.99
0.99
0.99

0.99

Sal

Dermil
Cooua

0.17

0.17

0.17

0.17

0.17

0.17

0.17

0.17
0.17

0.17
0.17
0.17

0.17

0.17
0.17
0.17
0.17
0.17
0.17

0.17
0.17
0.17

0.11
0.11
0.11
0.11

0.11
0.11
0.11

0.11
0.11

0.11

0.11
0.11
0.11

0.11
0.11
0.11
0.11
0.11
0.11
0.11
0.11
0.11
0.11

0.11

Wtier
kteulai

0.92

0.92

0.92

0.92

0.92

0.92

0.92

0.92
0.92
0.92
0.92

0.92
0.92
0.92
0.92

0.92
0.92
0.92
0.92
0.92
0.92

0.92

0.99
0.99
0.99
0.99
0.99
0.99
0.99

0.99
0.99

0.99

0.99
0.99
0.99

0.99
0.99

0.99
0.99
0.99
0.99
0.99
0.99
0.99
0.99

0.99

Wild

Derml
C*vrt*«l

1
1
1
1
1
1
1
1
1
1
1
1
1

1
1
1
1
1
1
1
1

1
1
1
1
1
1
1
1
1
1

1
1
1
1
1
1
I
1
1
1
1
1
1

1

Produce

btatiai

0.92
0.92

0.92

0.92

0.92

0.92

0.92

0.92
0.92

0.92
0.92
0.92

0.92
0.92

0.92
0.92
0.92
0.92
0.92

0.92
0.92

0.92

0.99

0.99
0.99
0.99
0.99

0.99
0.99

0.99
0.99
0.99

0.99
0.99
0.99

0.99
0.99
0.99
0.99
0.99
0.99

0.99
0.99
0.99
0.99

0.99

STUDY EXPOSURE ROUTE (a)

GavBfe

0.91

0.91

0.91

0.91

0.91

0.91

0.91

0.91
0.91
0.91

0.91
0.91

0.91
0.91

0.91
0.91
0.91

0.91
0.91

0.91
0.91

0.91

1
1
1
1
1
1
1
1
1
1

1
1
1

1

Drirddm
Wiler

NA

NA

NA

NA

NA

NA

NA

NA
NA
NA

NA
NA

NA
NA

NA
NA
NA

NA
NA

NA
NA

NA

1

1
1
1

1
1

1
1
I
I

I
1
1
1
1
1

1
1
1
1
1
1
1

1

Dieury
(food)

0.95

0.95

0.95

0.95

0.95

0.95

0.95

0.95
0.95
0.95

0.95
0.95

0.95
0.95

0.95
0.95
0.95

0.95
0.95

0.95
0.95

0.95

1

NA
NA
NA
NA
NA
NA

NA
NA
NA

NA

NA
NA
NA
NA

NA

NA

NA
NA
NA

NA
NA
NA

NA

lojtcuca

1

1

1

1

1
1
1
1

1
1

1
1
1
1
1
1

1
1
1
1
1

1
1
1
1
1

I
1
1
1
1
1

1
1
1
1
1
1
1

1

Mulatto

NA

NA

NA

NA

NA

NA

NA

NA
NA

NA
NA
NA

NA

NA
NA
NA
NA
NA

NA
NA
NA

NA

0.91

0.91
0.91
0.91
0.91
0.91

0.91
0.91
0.91
0.91

0.91

0.91
0.91

0.91
0.91

0.91
0.91

0.91
0.91
0.91
0.91
0.91
0.91

0.91

Derail
C~*m

0.14

0.14

0.14

0.14

0.14

0.14

0.14

0.14
0.14

0.14
0.14
0.14

0.14
0.14

0.14
0.14
0.14
0.14
0.14

0.14
0.14

0.14

0.11
0.11
0.11

0.11
0.11
0.11
0.11
0.11
0.11
0.11

0.11
0.11
0.11

0.11
0.11

0.11
0.11

0.11
0.11
0.11
0.11
0.11
0.11

0.11

RAT -NON-CANCER

Daae-mpaote
Study
Typefbl

D

D

D

D

D

D

D

D
D
D
D

D
D

D
D
D

D
D
D
o
D
D

D
0
w
I
w
I
w
G
W

o
0
G

O
W

W
o
o
I
G
O
I
G
G
G
NA
3

Soil

Subchramc
Onl

0.94

0.96

0.96

1

0.9«

0.96

0.96

1
0.94

1

0.96

0.96

0.96
1

0.94

O.tt
1
I

1
1

0.15
0.96

I

0.99

1
1J

1
1
1

0.99
1

0.99

I
0.99
0.99

I

1
1
1
1

1
1

1.09
1

1
1
1
1

Soil

Subehrank
Dcnml

0.11

O.lt

0.11

0.25

0.18

0.11

0.18

0.05
0.18

0.25

0.18
0.18

0.18
0.25

0.18
0.18
0.2
0.2
OJ
0.2

0.047
0.18

0.1

0.11
1

0.13
0.1
0.1
0.1
0.11
0.1
0.11

0.12
0.11
0.11
0.1

0.1
0.1

0.1

0.08

0.1
0.11

0.12
0.1
0.1
0.1
0.1
0.1

Soil
Chronic
Onl

0.94

0.94

0.94

1

0.96

0.96

0.94.

1

0.96
I

0.96
0.96
0.94

1

0.9«
0.94

1
1
1
1

0.15
0.94

1

0.99
1

1.3
1
1
1

0.99
1

0.99
1

0.99
0.99

1
1
1
1
1
1
1

1.09
1
1
1

1

1

Soil
Chunk

Derml

0.18

0.18

0.18

0.25

0.18

0.18

0.18

0.05
0.18

0.25

0.18
0.18

0.18
0.25

0.18
0.18

0.2
0.2
0.2

0.2
O.OS7

0.18

0.1

0.11
1

0.13
0.1
0.1
0.1

0.11
0.1

0.11
0.12
0.11
0.11
0.1
0.1
0.1
0.1

0.08
0.1

0.11

0.12
0.1
0.1
0.1
0.1
0.1

Witcr

Ctmok
Onl

0.97

0.97

0.97

1

0.97

0.«7

0.97

1
0.97

1
0.97
0.97

0.97

1
0.97
0.97

0.97

I
0.99

I
1.3

1
1
1

0.99
1

0.99
1

0.99
0.99

1

1
1
1
1

1
1

1.09
1
I

1
1
1

Wtto

Chronic
Demi

1.05

l.OJ

1.05

1.05

1.05

1.05

1.05

1.05
1.05

1.05
1.05
1.05
1.05

1.05
1.05
1.05

1.05
1.05
1.05
1.10
1.05

1.05

1.00
1.00
1.00

1.10
1.00
1.10
1.00
1.00
1.00

1.00
1.00

1.00
1.00
1.00

1.00
1.00

1.00
1.10
1.00

1.00
1.10
1.00

1.00
1.00
1.00
1.00

Produce

ftvation

Onl

0.97

0.97

0.97

NA

0.97

0.97

OJ7

NA
0.97

NA
0.97
0.97
0.97

NA
0.97

0.97
NA

NA
NA
NA
NA

0.97

NA
NA
NA
NA
NA
NA
NA

0.99

NA
0.99
NA

0.99
0.99

NA
NA
NA

NA
NA

NA
NA
1.09
NA
NA
NA

NA
NA

RAF

Source lc]

per MADEP, 1995

perMADEP, 1995

per MADEP. 1995

MADEP, 1994

pet MADEP. 1995

per MADEP. 1995

perMADEP, 1995

MADEP. 1994
perMADEP. 1995
MADEP. 1994
perMADEP, 1995
perMADEP. 1995
per MADEP. 1995
MADEP. 1994
perMADEP, 1995
perMADEP. 1995
MADEP. 1994
MADEP. 1994
MADEP. 1994
MADEP, 1994
MADEP. 1994
perMADEP. 1995

MADEP, 1994
perMADEP. 1995
MADEP. 1994
MADEP, 1994
MADEP. 1994
MADEP. 1994
MADEP. 1994
perMADEP. 1995
MADEP. 1994
per MADEP. 1995
MADEP. 1994
pet MADBP. 1995
per MADEP. 1995
MADEP. 1994
MADEP, 1994
MADEP. 1994
MADBP. 1994
MADEP, 1994
MADEP. 1994
MADEP, 1994
perMADEP. 1995
MADEP, 1994
MADEP, 1994
MADEP, 1994
MADEP, 1994
MADEP. 1994
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TABLE A4-f

RELATIVE ABSORPTION FACTORS

FOR NONCARCmOOENlC EFFECTS

Olln Corporation

Wllflilnflton, IMA Facility

CHEMICAL

ANALYTE TYPE

Ethyl chloride (Chlorelhine) |n] V
Bttr/IbeDzeoe V
Heucaloratuudiene B. V
Metnylene Chloride (DicblonzncttuK) V
Stjrene V
Tetnchloroethm V
Talxne V
TricbloraetheDe V
Vinyl Aceute V
Vinyl Chloride (q) V
Xylenei (toUl) V

sm or EXPOSURE [t]

SoU

lotaika

0.99
0.91

0.99

0.99

0.99
0.99
0.99

0.99
0.99

0.99

Soil

Dennil

Ccnuct

0.11

0.17
0.11
0.11

0.11
0.11

0.11
0.11
0.11

0.11

Wiler
bfcttioa

0.99

0.92
0.99

0.99
0.99
0.99
0.99

0.99
0.99

0.99

Wiler

Dermil
Con* et

1
1
1
1
1

Predict
Imalion

0.99
0.92

0.99

0.99
0.99

0.99
0.99

0.9»
0.99

0.99

STUDY EXPOSURE ROUTE f»]

Gtvife

1
0.91

1
1

1
1

1
1
1

1

Ddnkini
Wrtet

1
NA

1

Dteury

(food)

NA
0.9)

NA
NA
NA
NA
NA

NA
o.n

NA

kjeetion l*th»Ull/»l

0.91

NA
0.91
0.91
0.91

0.91
0.91

0.91
0.91

0.91

Derail
COOUCt

0.11
0.14
0.11

0.11
0.11
0.11
0.11

0.11
0.11

0.11

RAT -NON-CANCER

Doie-rapoDM
Stndy

Typetb)

NA
G

D
W

O
O

O

I
W

D

O
NA

SoU

Subehronie

Onl
1
1
1
1
1
1
I
1

0.99
1

1

SoU

Subchronk
peraul

0.1
0.2
0.2
0.1
0.2
0.1

0.12
0.1

0.11
0.1

0.12

SoU

drank
Onl

1
1
1
1
1
1
1
1

0.99

1
1

SoU

amde

Damtl

0.1
0.2
0.2
0.1
0.2

0.1
0.12
0.1

0.11
0.1

0.12

Wuei

Cbrank
Onl

1
1
1
1
1
1
1
1

0.99

I
1

Wild

Cteonle

perml
1.00
1.00
1.05

1.00
1.00

1.00
1.00
1.10

1.00

1.02
1.00

Produce

bfation

Onl
NA
NA
NA
NA
NA
NA
NA

NA
0.99

NA
NA

RAF

SouRe[e|

MADEP. 1994
MADEP, 1994
MADEP. 1994
MADEP. 1994
MADEP. 1994
MADEP. 1994
MADEP. 1994
MADEP. 1994
per MADEP. 1995
MADEP. 1994
MADEP. 1994

NOTES:

NA - Not vniltbte

W - DrinkiDj wiler

G - Gtvice

D - Dieuiy/food
1 - InhaUti™

IV - Injection

DC- Dermtl coaucl

RAF - ReUUvedxorDtionbctor

VOC - VolttUe oninie confound

SVOC • SemivoUule oninic compound

SOURCES:

MADEP, 1992: Riik Aueanm SborUorm RailealUl Scemdo. WSC/ORS-142-92.

MADEP, 1994: BKkxround Doanneauikn fcr Ibe DcreloomeM of lb> MCP Naonicil Sundudj (April. 1994).

RAPiuelboiepiovii)«linTihle2-l of tbi> docum*. ad wen nX akubud by ABB-ES.

MADEP. 1995: OuUuice forDiqnul Slle Rak Ctenclerlullai, AppendkB. SectknK 'AbiorptKiiEBideocyV

(•] Same b MADEP. 1995. unleu otbawiie nood.

[b] SQJdy type for wfakh (be doie-reipoDK nble if bued. Tllil kdbnnition u provided in the doje-retpoaie ubla.

[c] For RAF (ourcei Ueolifled u "per MADEP. 1995", tbe RAP wu uknlited by dhttiD| ibiorption eflUeu7 br the lile of expoiure by (he ibrapdon eflkfa cyfbrlbeitnay

expamre route. The detell ibKxpuon efficieacili provided below were uedlfdiu wire not kxated ki the lilenlmt. The vibei far SVOQ wm ued H nrnfilei tor pMiddei.

AU water derma RAFl woe cilcuUled per MADEP. 1995.

[d] RAFl lor ,4-DkhtoropDCDOl wu uied u i wnoflte.

[c] QuM^uUvc«biorplkMd»uwtreK«iv»iUb4e(DjUiedrinkfaj>meriapojiu»roalt. Anbcofl (repmcadai 100* ibiorptkxu wu uted lobe comervtlhre.

If] For the î "'"i~' expomre route, m Irtnlitim ihiorptlon efficiency of »* (O.S) wu uied per ATSDR, 1990.

(I) RAft foc2-chloropbeaol<i<ed u wrraiite.

[a] RAFl for 2.4-dUtrophaiDl wed u aim«>te.

[1] RAFl forpyreneiiMd u lunafile.

Cl RAPi for 4-<±loro«n«liDe ued u

(k) RAFl fct DDT OHd u Mmt»le.

[1| RAPi (briJdeoeillMd • funo(Ue.

[mj RAFl fcc 2-boUncoe ned

[n| RAFl for chloratbnnnMd u luirojite.

[0] 1.2,4-tdmeHr/tbmunem] • iarro(itc.

[pi No MADEP defkdfnbe tor the «m(< route; • vrtN of 100* anj »b>orptionwii obuind bom Rkk AiMamat Raldeatlil Sbonfonn (MADEP. 1992).

[aj NoMADEPddtaltv^ietbrtbtd^euiyrout«;iy>ixof9«*oieuiyibrapdcnwiiobumedfrt^ 1992).

[f] No MADEP deftuttvitoe for the dietuy route; inkeaf 100 X dieUryihnrpacnwH i

[i] Wiler derml RAP bind on witer deml RAF for dicluorobemeae.

[I] Witer dermal RAF bued on wiler dermil RAF for 2-metnylphenDl.

P:\olin\wilmn.,. .ihri2Mpreid\RAFNON.XLS 8/18/1, . :22AM



TABLE A4-6

RELATIVE ABSORPTION FACTORS
FOR NONCARCINOOENIC EFFECTS

Olln Corporation

Wilmington, MA Facility

SITE OF EXPOSURE [»]

Soil

CHEMICAL SoU Denm! Wite

ANALYTE TYPE btaticn Contut Intation

D.f.uK Abiorptlon BrtlclendM (from MADEP, IMS)

Rouu/MtdiimorEEpoRin VOCl SVOCl iBfjmia

SITE

Soil Italian 0.99 0.91 0.39

Soil Dtmal Conucl 0.11 0.17 0.03

Wiler iKOlioa 0.99 0.92 0.4

WiurDcmulCcoucUi] 1 1 1

PrajLM Ii»e«licn 0.99 0.92 0.39

snort
G«v>(t(OU) 1 0.91 NA

DrfaUn Wiler 1 NA 0.55

Pood NA 0.95 0.21

Iqktiion 1 1 1

Uultllon 0.91 NA NA

DcmulConUct 0.11 O.U 0.017

STUDY EXPOSURE ROUTE [»1 RAT - NON-CANCBR

Wittr DcK-rapoDK SoU Soil Soil SoU W.la Wtla fnOux RAF

Canua biaiioo Wiut (food) Caauct Typefb) Onl Dtnul Onl Dcnul Onl DaraU Onl

(i) Per MADEP (1995). the RAF for doml eonuct with wild a odcubud for in •botortxd dOK. Thmfbre, Ibo tbtoqxki xy tor (be tilt of afanat li umnvd to be 100*.
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TABLE A4-7
EXPERIMENTALLY MEASURED AND ESTIMATED PERMEABILITY

COEFFICIENT VALUES (Kp) FOR CHEMICALS IN AQUEOUS MEDIA

Olin Corporation

Wilmington, MA Facility

Analyte

VOLATILES

1,1,1 -Trichloroethane
1,2-Dichloroethene (total) 2

2,4,4-TrimethyM-pentene 7

2,4,4-Trimethyl-2-pentene 7

2-Butanone (MEK)
2-Hexanone 8

4-Methyl-2-Pentanone (MIBK)
Acetone
Bromodichloromethane
Bromoform
Carbon Disulfide
Carbon Tetrachloride
Chloroethane
Chloroform

Dibromochloromethane
Ethylbenzene
Methylene Chloride

Toluene
Trichloroethene
Vinyl Chloride

Xylenes, total 4

SEMIVOLATILES
1 ,2,4-Trichlorobenzene
1 ,3-Dichlorobenzene
1 ,4-Dichlorobenzene
2-methylphenol (o-cresol)
4-methylphenol (p-cresol)
4-Nitrophenol
Benzo(a)anthracene
Benzo(a)Pyrene

Benzo(b)fluoranthene
Benzo(k)fluoranthene
bis(2-ethylhexyl)phthalate
Chrysene
Di-n-octylphthalate
Fluoranthene

Measured Kp (cm/hr)

5.00E-03

5.00E-01

1 .30E-01

1.00E + 00

1.00E + 00
2.30E-01

1 .60E-02
1.80E-02

5.60E-03

Estimated Kp (cm/hr)

1 .70E-02
1 .OOE-02

2.32E-01
2.32E-01
1.10E-03
1.10E-03
3.41 E-03
5.69E-04

5.80E-03
2.60E-03
2.40E-02
2.20E-02
8.00E-03
8.90E-03
3.90E-03
7.40E-02
4.50E-03
4.50E-02
1.60E-02

7.30E-03
8.00E-02

1.00E-01
8.70E-02
6.20E-02
1 .OOE-02
1 .OOE-02

6.10E-03
8.10E-01
1.20E + 00
1.20E + 00
1.11E+00
5. 31 E-03
8.10E-01

2.86E + 01
3.60E-01

Source 1

MADEP 1995
MADEP 1995

Calculated 3

Calculated 3

MADEP 1995
MADEP 1995
Calculated 3

Calculated 3

MADEP 1995
MADEP 1995
MADEP 1995
MADEP 1995
MADEP 1995
MADEP 1995
MADEP 1995
MADEP 1995
MADEP 1995
MADEP 1995
MADEP 1995
MADEP 1995
MADEP 1995

MADEP 1995

MADEP 1995
MADEP 1995
MADEP 1995
MADEP 1995
MADEP 1995
MADEP 1995
MADEP 1995
MADEP 1995
Calculated 3

Calculated 3

MADEP 1995
Calculated 3

MADEP 1995
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TABLE A4-7
EXPERIMENTALLY MEASURED AND ESTIMATED PERMEABILITY

COEFFICIENT VALUES (Kp) FOR CHEMICALS IN AQUEOUS MEDIA

Olin Corporation

Wilmington, MA Facility

Analyte

Indenod ,2,3-cd)pyrene
N-Nitrosodiphenylamine

Phenanthrene

Phenol
Pyrene
PESTICIDES AND PCBs

Alpha-BHC
Delta-BHC
Endosulfan sulfate

Endrin aldehyde 6

Gamma-BHC (Lindane)
Heptachlor epoxide
METALS/INORGANICS 6

Aluminum
Ammonia
Arsenic
Barium
Calcium
Chloride
Chromium (total)

Chromium, Hexavalent

Cobalt
Copper

Iron

Lead
Magnesium
Manganese
Mercury

Nickel

Nitrate as N
Nitrite as N
Potassium
Sodium
Sulfate as S04

Sulfide
Vanadium

Zinc

Measured Kp (cm/hr)

8.20E-03

Estimated Kp (cm/hr)

1.90E + 00
1 .88E-02

2.30E-01
5.50E-03
3.24E-01

1 .88E-02
2.61 E-02
9.45E-03
5. 81 E-02

1 .40E-02
6.57E-04

1 .OOE-03

1 .OOE-03
1 .OOE-03
1 .OOE-03
1 .OOE-03
1 .OOE-03
1 .OOE-03
1 .OOE-03

1 .OOE-03
1 .OOE-03
1 .OOE-03

1 .OOE-03
1 .OOE-03
1 .OOE-03
1 .OOE-03
1 .OOE-03
1 .OOE-03

1 .OOE-03
1 .OOE-03
1 .OOE-03
1 .OOE-03
1 .OOE-03
1 .OOE-03
1 .OOE-03

Source 1

MADEP 1995
Calculated 3

MADEP 1995
MADEP 1995

Calculated 3

Calculated 3

Calculated 3

Calculated 3

Calculated 3

MADEP 1995

Calculated 3

MADEP 1995
MADEP 1995
MADEP 1995
MADEP 1995
MADEP 1995
MADEP 1995
MADEP 1995
MADEP 1995
MADEP 1995

MADEP 1995
MADEP 1995

MADEP 1995
MADEP 1995
MADEP 1995

MADEP 1995
MADEP 1995
MADEP 1995
MADEP 1995
MADEP 1995

MADEP 1995
MADEP 1995
MADEP 1995
MADEP 1995
MADEP 1995
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TABLE A4-7
EXPERIMENTALLY MEASURED AND ESTIMATED PERMEABILITY

COEFFICIENT VALUES (Kp) FOR CHEMICALS IN AQUEOUS MEDIA

Olin Corporation

Wilmington. MA Facility

[Analyte | Measured Kp (cm/hr) | Estimated Kp (cm/hr) | Source 1 |

NOTES:

1 MADEP, 1995. Guidance for Disposal Site Risk Characterization. Interim Final Policy WSC/ORS-95-141.
2 The estimated Kp value for trans-1,2-dichloroethene was used as a surrogate.
3 Calculated using the following equation from "Dermal Exposure Assessment" (USEPA, 1992):

log Kp = -2.72 +0.71 log Kow - 0.0061 *MW.
Kow or log Kow values were obtained from the Superfund Chemical Data Matrix (1993) and Basics of
Pump-and-Treat Groundwater Remediation Technology (EPA, 1990).

4 The estimated Kp value for m-xylene was used as a surrogate.
5 The Kp value was calculated using the molecular weight and Kow for Endrin.
6 Per MADEP, 1995. Estimated Kp values for metals/inorganics are default values recommended by EPA.
7 Calculated using Kow for hexane as surrogate.
8 2-Butanone used as surrogate.

NA = Neither a Kp value nor the data needed to calculate an estimated Kp value were available.
Kow = octanol/water partition coefficient
MW = molecular weight of the analyte

p:\olin\wilmingt\hhra2\spread\KPTAB.XLS 3 6/16/97 11:29 AM





ATTACHMENT 5

EXPOSURE ASSESSMENT MODELING



This attachment presents the methods and results of the exposure modeling that was used to estimate air
concentrations of VOCs that may migrate from groundwater or process water to indoor air. The estimated
air concentrations calculated in the models presented in this attachment were used to quantitatively
evaluate potential receptor exposures and risks.

Specifically, this attachment contains the following information:

• Migration of VOCs from groundwater to basement air (modeling methods and calculations [Table
A5-1])

• Migration of VOCs from groundwater used as process water to indoor air (modeling methods and
results [Table A5-2])

• Calculation of the Exposure-Point Ammonia Concentration in the Altron Wells (PTI Environmental
Services)

• Henry's Law constants used in modeling (Table A5-3)
• Water quality data for Butters Row Treatment Plant



MIGRATION OF VOCs FROM GROUNDWATER TO BASEMENT AIR

Exposure to organic vapors that may migrate from shallow groundwater to building air was investigated for
employees who may work in structures (either off-site or on-site) that overly shallow groundwater containing
VOCs. Building (basement) air concentrations were estimated for current conditions and future worst-case
conditions. Current conditions were estimated using the maximum VOC concentrations detected in shallow
groundwater collected after December, 1994. Future worst-case conditions were estimated using the
maximum VOC concentrations detected in shallow groundwater collected after December, 1991.

The potential concentrations of volatile organic compounds in buildings were estimated using a vapor
diffusion model developed for the Gas Research Institute (GRI, 1988). This model however contained some
units errors which were corrected. In addition, empirical data available from the literature, rather than a
calculated value for the pressure differential inside and outside the foundation was used. This model is
presented below. Table A5-1 calculates vapor concentrations for the off-site structure.

Vapor Intrusion Flux Model

The vapor intrusion model is based on the fact that a heated building has a temperature difference relative
to its outside surroundings. The so-called chimney effect is accompanied by lowered pressure in the lower
portions of the building and higher pressures in the upper portions. Thus, in particular, the basement will be
at a lower pressure than the surrounding soil gases. This model assumes an intact foundation and is based
on Darc/s law for fluid flow.

x F

Where:

Q = contaminant flux through the intact foundation (mg/s)

Q, = concentration of contaminant in soil gas, calculated as shown below from measured concentrations
of contaminant in groundwater (mg/cm3)

K,. = specific permeability of the building material to the air (cm2) 5.0E-14 < K^ < 5.0E-13

Af = surface area of foundation walls and floor situated below the ground surface, determined by onsite
inspection (cm2)

Pj-P0 = pressure difference between the inside and outside of the foundation (dynes/cm2)

H = dynamic viscosity of air, n^, = 1.82E-04 (dynes-sec/cm2)

F = foundation thickness, determined on site or estimated; F is commonly between 10 and 20 cm

Q, for Product Mixed in Groundwater

Q, = (H/RT)C, x CF

C, = Groundwater concentration (mg/mL)

p:\olin\wilmingt\hhra2\text96\vapor.txt



H = Henry's Law constant (atm-m'/mol)

RT = Universal gas constant (8.2xl05 atm-m3/mol-K) x temperature (K)

CF = Conversion factor (1 ml/cm3)

Q, for Floating Product

Q, = P./RT

P, = partial pressure

Concentration in Building

The concentration of volatile contaminants in the structure itself is calculated taking into account the rate of

volatilization into the structure as well as the rate of movement of outside air through the structure. This

latter rate is referred to as the air exchange rate and is expressed as air changes per hour (ACH). The ACH

is the rate at which air passes into a building as the result of structural leakage (e.g., through cracks around

windows and doors, through open doors, etc.). According to the National Academy of Science, the typical

infiltration rates for American homes is in the range of 0.5 to 1.0 ACH (Hayes, 1991). Other studies support

this assessment (Prill et ah, 1990). A rate of 0.5 air changes per hour (equivalent to 12 air changes per day)

was used in this assessment.

Q x 86,400 sec I day
A. x V

Where:

C = Concentration of contaminant in the structure (ing/m3)

A, = Air exchange rate of building (0.5/hr or 12/day)

V = Volume of the building (m3)

p: \olin\wilmingt\hhr a2\text96\vapor.txt
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AS-1
ORPORATION

WiuMlNOTON. MA FACILITY

VAPOR INTRUSION THROUGH INTACT FOUNDATION BASED ON OROUNDWATER CONCENTRATIONS
INDOOR WORKER (ON-STTE AND OFF-SITE COMBINED)
OR] MODEL 2.2.3.1 • REVISED BY ABB-ES, 5/93

INPUT PARAMETERS

flux through utoot Mrmc*

labl furfcct mi of bu«autt will ud floor below (muni (

totboMT

RT

pnMora diffonoe* bOMMa d» muU
«od ouuid* of tb» founmliiia

•tr exchut* n<* of buiklmf

volume of building (2)

vohm* of air •xchangod per uoit timo

m,/,

Vmol

ml/cm*

cm
K

m * ••tm/mol

dyDH/cm*

/(d.y)

'/,

C»
H

CF

Cb

Af
F
T

KM

RT
Pi-Po

C
Ax

V

V>A

23223000

29J

5.00E-13

2.42E-02
5.00E+01

1.I2B-M
12

7080

9.83E-01

"••-•—' '- T — *-' —

. biddint (200 ft. > 125 IL)
OBI. 19H

i»(72F>

i. ISM

GBI.lttl
-. 1990

OKI. 1911
H^m.im

R*f«nni!e: Miipby, B.L., 1985; 1986. •
(1) B«low |rau>l buanal dimmun bn> OMB M.iMned to be 200 ft. x 125 ft. x 10 ft

(dimminni of hJJim rod «mmad 10 ft. ocffinj hath).
(2) Baadinf «numad to bm one ibovefrooid floor oqwl in volume to the tutfmfrt
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TABLE AS-1
OUN CORPORATION
WILMINGTON. MA FACILITY

VAPOR INTRUSION THROUGH INTACT FOUNDATION BASED ON OROUNDWATER CONCENTRATIONS
INDOOR WORKER (ON-SITE AND OFF-SITE COMBINED)
ORI MODEL 2.2,3.1 - REVISED BY ABB-BS, 5/93

^f9ff!?^^
1.1.1-TiicUoradue
l.l-DKUonMfcne

1,1-DioUoralln

1.2-DicUiratW

2,4,4-Trii»%i-l-feiMe

2,4,4-TrimeHiyl-2-P««aiB
2-Buuuw (MEK)

2-Huuone

4-Mdliyl-2-P«i*uoDB (MIBK)
Acetone

B*o»n
R~_«4;JH~m-ri_.-.

Bnuoform

QubooDUulfid«

CUorobeozeae

Annum.

[*™ """iftrhMTVHifflBBiiT

Ettybeauae

M<%iea> Chloride

TetneUorodha* (PCS)
Toluene

Trichlcrorfhep. (TCH)

Vu^lAMMe

Xyia», Toul

'""<£%$"
1.70B-02

5.60B-03

2.60E-02

9.JOB-04

1.03E+01

1.03E+01

5.60E-05

2.WB-05

1.40E-04

3.90B-CS

J.60B-03

1.60E-03

J.WB-04

3.00B-02

3.80E-03

3.20&04

I.70E-04

8.40E-03

2.20E-03

l.SOB-02

6.60E-03

l.OOB-02

5.10E-04

7.04E-03

*... '.ctata..}*'*"' v *rtte*» «' *#<$;
2.00E-06 1.90E-05

2.00E-06 6.00B-06

ND 3.00E-06

ND NA

1.TO&O4 3.ME-03

3.60E-05 1.20E-03

ND NA

9.00B-06 9.00E-06

ND NA

1.30B-05 2.00E-03

ND NA

ND NA

6.00B-06 X20E-05

ND 9.00E-06

ND NA

2.20E-01 2.2QE-01

2.00&06 7.00E-06

ND NA

3.00E-06 3.00E-06

ND NA

ND l.OOE-06

ND NA

ND NA

ND NA

•;.;;• y^^t'Kmtifffft^
f:;:-:':'Ciw«(*.:- Wu*C**

1.41B-06 1.34B4]

4.63E-07 1.39E-06

O.OOE+00 3.22E-06

O.OOB+00 O.OOE+00

7.24E-02 1.49E+00

1.53E-02 5.11E-01

O.OOE+00 O.OOE+00

1.04E-OS l.CHE-08

O.OOE+00 O.OOE+00

ilOE-0« 3.Z2E-06

O.OOE+00 0.006+00

O.OOB+00 O.OOE+00

1.44B-07 J.27E-07

O.OOE+00 1.I2B-05

O.OOE+00 O.OOB+00

2.91E-03 2.91E-03

7.19&08 2.52E-07

O.OOB+00 O.OOB+00

2.73B-07 2.73E-07

O.OOE+00 O.OOB+00

O.OOB+00 2.73B-07

O.OOB+00 O.OOE+00

O.OOB+00 O.OOE+00

O.OOB+00 O.OOB+00

;.n,,A,,,iMii» *„„'„:. 'fmMt iftrt-CM*-':
2.99B-07 2.MB-06

9.I5E-08 2.9JE-07

O.OOE+00 6.84E-07

O.OOE+00 O.OOB+00

1.54EJJ2 3.17E-01

3.26E-03 1.09B-01

O.OOB+00 O.OOE+00

2.22E-09 2.23E-09

O.OOB+00 O.OOB+00

4.46E-09 6.ME-07

O.OOE+00 O.OOE+00

O.OOB+00 O.OOE+00
3.06B48 1.12E-07

O.OOE+00 2.37E-06

O.OOE+00 O.OOB+00

6.19E-04 6.19E-04

1.53E-0* 5.35E-0*

O.OOB+00 O.OOE+00

5.80E-08 5.80E-08

O.OOE+00 O.OOB+00

O.OOE+00 5.80E-OS

O.OOB+00 O.OOE+00

O.OOB+00 O.OOE+00

O.OOB+00 O.OOE+00
ND - oat deuotod ia MaplM odlMbri ifUr 1/1/93.

U.l-TiicolafoetBiBt
I.I-DicllatxxdM.

1,2-Dicblonxlhne

(MIBK)

CkrixaDM&k

DibnmocUcraaodKK
BfaylbeDuae
MethyloB Chlorid*
TelneUaroethau (PCE)
Toluene
TrichloroediaK CTCE)
Vinyl AcetBe

i, Trtrd

2.99E-07
9.ME-08

O.OOB+00
O.OOB+00
1.54E-02
3.26E-03

O.OOB+00
2.22B49

O.OOB+00

4.46E49
O.OOB+00
O.OOE+00
3.06B48

O.OOE+00
O.OOB+00

1.J3&08
O.OOE+00
5.80E-08

O.OOB+00
O.OOB+00
O.OOB+00
O.OOE+00
O.OOE+00

2.84B-06
2.9SB07
6.S6E-07
O.OOB+00
3.17E-01
1.09&01

O.OOB+00
2.22B-09

O.OOE+00
6.84E-07

O.OOB+00
O.OOB+00
1.12B-07
2.37S46

O.OOB+00
6.19E-04
5.33B08

O.OOB+00
5.80E-OI

O.OOE+00
5.80E-08

O.OOB+00
O.OOB+00
O.OOE+00

3.04B-07
l.OOB-07

O.OOE+00
O.OOB+00

1.S7B42
3.32E-Q3

O.OOE+00
Z25B-09

O.OOB+00

4.J3B-09
O.OOB+00
O.OOE+00
3.11B-0*

O.OOB+00
O.OOB+00

6.29E-04
1.5«E-0»

O.OOE+00
5.90E-08

O.OOB+00
O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00

2.I9B46
3.00E-07
6.97E-07

O.OOE+00
3.22E-01
1.11E-01

O.OOB+00
2.2JB09

O.OOB+00

4.97B-07
O.OOB+00
O.OOB+00
1.14B07
2.41B-06

O.OOB+00
6.29E-04
I.45E-08

O.OOB+00
S.90B-08

O.OOE+00
5.90E-08

O.OOB+00
O.OOB+00
O.OOE+00
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MIGRATION OF VOCs FROM GROUNDWATER USED AS PROCESS WATER AT ALTRON
CORPORATION

Altron Corporation is a manufacturer of printed circuit boards and is located approximately 500 feet west of the Olin
Facility on Jewel Drive. Altron has three wells, two of which are in operation and are pumped at approximately 475,000
gallons per day (gpd) and 590,000 gpd (Personal Communication, May, 7, 1997). Altron uses groundwater from its two
wells for process water and as cooling water. The process water is used as rinse water in the printed circuit board
manufacturing process to wash the boards between process steps. During these processes, volatile organic chemicals
(VOCs) present in the groundwater may volatilize to the ambient air within the building, whereby Altron workers may be
exposed to the VOCs by breathing the building air. The purpose ofthis attachment is to present the techniques that were
used to develop building air exposure point concentrations of the site-related VOCs present in the Altron wells.
Presentation of the analytical data from sampling events at these wells, in addition to an assessment of the health risks
associated with potential exposure to volatiles in the groundwater collected from these wells, is discussed in detail in the
human health risk characterization.

Potential air concentrations were estimated for the VOCs that may volatilize from the rinse water tanks used by Altron
(described below). To estimate air concentrations, it was assumed that the entire amount of each VOC contained in the
rinse water would volatilize into the air. Based on information obtained from communications with Alton's
Environmental Manager, Anthony Cigliano (personal communication, May 7, 1997), it was determined that the plant
runs twenty-four hours per day, in three eight hour shifts, six days per week. All rinse water tanks are "open top" with no
vents or hoods. Some tanks are agitated by air sparge and some may be heated. There are three plating lines, consisting
of an Oxide line, Autoplating line, and Electroless Copper line. Of these, only the Autoplating line and Electroless
Copper line use water from the wells.

The Electroless Copper line is associated with the greatest well water usage in open tanks. Typical water usage for five
days would be 28,400 gpd, 28,800 gpd, 30,600 gpd, 28,100 gpd, and 25,200 gpd (average of 28,220 gpd). The room
housing this line is 40 ft by 120 ft, with a ceiling 15ft There are three exhaust fans for this line, moving air each at 8,000
cubic feet per minute (cfin), 1,500 dm, and 13,000 cfrn for a total of 22,500 cfrn. The make-up air fan draws 15,000 dm
from the outdoors; the plating line room is therefore under negative pressure. The tanks in this line are air sparged, an
ammonium hydroxide-based etchant is added in operations to selectively remove copper from circuit boards, and the
wastewater pH is adjusted upwards to 9.5 in three tiered tanks prior to the wastewater entering an ion-exchange or
microfilter wastewater treatment process. Together, these factors favor conditions that would liberate ammonium and
other VOCs from the process water.

Of the two plating lines using groundwater, it was determined that the Electroless Copper line presented worst case
conditions that would result in the highest concentrations. This is because this line uses a larger amount of water, but has
a lower air exchange rate (the Autoplating line uses 23,920 gpd and the room has a 50,000 cfrn exhaust fan). The room
that contains the Electroless Copper line is 72,000 cubic feet (2,039 cubic meters) in volume. Air is moved through the
room at 22,500 dm. Thus, air in the room has a residence time of 3.2 minutes. The average water usage is 28,200 gpd in
this tine, or 74.1 liters of water per minute. If one assumed that all VOC enters into the air phase immediately and comes
to immediate equilibrium with the room air, then the amount of VOC that can enter the air is equal to 74.1 liters per
minute x concentration of VOC in water (mg/L) x 3.2 minutes = mass of VOC (mg). This quantity of VOC is dispersed
in the volume of the room, resulting in estimated average air concentration that can be calculated by dividing the mass of
VOC released (mg) by the volume of the room (2,039 cubic meters).

This procedure described above for estimating indoor air concentrations of VOCs was not applied to ammonia This is
because ammonia can occur as a non-volatile ammonium ion (NH4+) or a partially volatile ammonia species (NH30).
Therefore, the amount of ammonia that may be potentially released from Altron process water is dependant on the
concentration of ammonia (NH30) in the Altron supply wells. The procedures used to estimate the concentraton of
ammonia in groundwater entering the Altron processes, and the potential indoor air concentrations, are summarized^
below and described in detail in the letter report 'Calculation of the Exposure-Point Ammonia Concentration in tht^Alron
Wells" (PTI, 1997) provided as an attachment to this discussioa
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The ratio of ammonium ion concentration to ammonia concentration is dependant on the pH of the water, higher pH
values favor the ammonia species, and lower pH values favor the ammonium ion species. Therefore, the estimated
concentrations of ammonia in Altron process water were calcualted as a function of groundwater pH using the USEPA
thermodynamic model MINTEQA2. Concentrations of varioius ammonia species (NH3°, NH^SCV, and Nil,4) were
calculated from total ammonia concentrations (all chemical species) measured in the most recent round of samples
(October 17,1996) collected from each of the two Altron wells (61 mg/L and 9 mg/L in wells Bl and B3, respectively).
Concentrations were calculated at various pH values to provide a range of theoretical ammonia (NH3°) concentrations.
The pH levels included: (1) the pH measured in the samples collected in the most recent round of sampling (5.5 and 5.8
for wells Bl and B3, respectively); (2) the average pH values for all shallow groundwater samples (73 wells evaluated)
(pH 6); and (3) the 95-percent upper confidence limit on the arithmetic mean of the pH values for all shallow groundwater
samples (73 wells evaluated) (pH 7.1). Even under worst-case assumptions (well Bl at pH 7.1), the calculated ammonia
concentratin (0.38 mg/L) is less than one-percent of the total ammonia species concentrations (61 mg/L).

Indoor air concentrations of ammonia were estimated by calculating the partial pressure of ammonia (NH30) above the
water (i.e., the process water being used in the plating line) using the Henry's law constant for ammonia (57.5
mol/L/atm). The product of this calculation is the equilibrium ammonia air concentration. Estimated indoor air
concentrations were calculated for the full range of groundwater ammonia concentrations calculated at the various pH
values evaluated The estimated indoor air concentration of ammonia range from 0.0036 ppm (well B3, pH 5.8) to 0.47
ppm (well Bl, pH 7.1). These estimated indoor air concentrations represent worst-case assumptions for each groundwater
concentration and pH level evaluated because the indoor air concentration cannot exceed the theoretical equilbrium
concentatration. The estimated indoor air concentration of 0.47 ppm (0.33 mg/m3) ammonia was used as the building^
exposure point concentration to provide a worst-case assessment that is inclusive of current and potential future i
conditions.

The building air exposure point concentrations of each site-related VOC detected in the Altron wells is presented in Table
A5-2. These exposure point concentrations were used to evaluate risks to off-site workers as described in the human
health risk characterization.

p:\olin\wilmingNihra2\text96\altron3 .doc



References

American Conference of Governmental Industrial Hygienists (ACGIH). 1992. Threshold Limit Values and Biological
Exposure Indices for 1992-1993. Cincinnati, OR

MADEP, 1992. "Risk Assessment Shortform Residential Exposure Scenario, Version 1.6"; Policy #WSC/ORS-142-92;
Office of Research and Standards and the Bureau of Waste Site Cleanup, Boston, MA; September 1992.

PTI Environmental Services, 1997. 'Calculation of the Exposure-Point Ammonia Concentration in the Altron Wells"
Letter to Mike Murphy. June 20,1997. PTI Project No. C692-06-01.

Personal Communication, May 7, 1997. Between Anthony Cigliano, Director of Environmental Services and Peter Muto,
Hazardous Chemicals and Waste Treatment Operations, Altron Corporation; Lee Wiksrom, Olin Corporation
and Michael Murphy, ABB Environmental Services.

USEPA, 1989a. "Exposure Factors Handbook"; USEPA/600/8-89/043; Office of Health and Environmental Assessment,
Washington, D.C.

USEPA, 1989b. "Risk Assessment Guidance for Superfund, Vol. I - Human Health Evaluation Manual (Part A); Interim
Final"; USEP A/540/1-89/002; Washington, D.C.

USEPA, 1991. "Human Health Evaluation Manual, Supplemental Guidance: Standard Default Exposure Factors";
OSWER Directive 9285.6-03. Assessment, Washington, D.C.

p:\olin\wilmingt\hhra2\text96\altron3.doc



TABLE A5-2
BUILDING AIR EXPOSURE POINT CONCENTRATIONS
ALTRON WELLS PROCESS WATER (GROUNDWATER)

CURRENT AND FUTURE LAND USE

Olin Corporation
Wilmington, MA Facility

OHM of Concern 1

VOCs (mg/L)
2,4,4-Trimethyl-l -pentene
2,4,4-Trimethyl-2-Pentene
Acetone

Inorganics (mg/L)
Nitrogen, Ammonia

Site Data/Concentration 2

Frequency of
Detection

1 / 2
1 / 2
1 / 2

2 / 2

Minimum Maximum

0.004 0.004
0.001 0.001
0.007 0.007

9 60.7

Groundwater
EPC (mg/L)

0.004
0.001
0.007

60.7

Air

EPC3

(ug/m3)

0.46
0.11
0.81

330

Notes:
1 All volatile OHM potentially related to the site were included as OHM of concern.
2 Samples included in the data set include the following:

For VOCs, samples collected from wells B1 and B3 17-Oct-96.
For inorganics, samples collected from wells 81 and B3 17-Oct-96.

3 The EPC is the maximum detected groundwater concentration, modeled as an air concentration, as
described in the text for "Modelling" Attachment.

EPC = Exposure Point Concentration
OHM = Oil or Hazardous Material
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PTI BOULDER ID:303-444-7528 JUN 20'97 10=01 No.002 P.02

rpri
ENVIRONMENTAL SERVICES

4940 Pearl East Gird*. Suite 300
Boulder. Colorado 60301
(303)444-7270 FAX (303) 444-7528

June 20,1997

Mike Murphy
ABB Environmental Services
107 Audubon Road
Wakeficld, Massachusetts 01880

Subject: Calculation of the Exposure-Point Ammonia Concentration in the Altron Wells
PTI Project No. C692-06-01

Dear Mr. Murphy:

As you know, ABB Environmental Services is currently assessing the risk posed to workers
at the Altron facility by the groundwater being pumped from the shallow aquifer adjacent to
Olin's Wilmington facility. This water, which is used in industrial processes within the
Altron facility, has historically contained elevated concentrations of ammonia (Table 1,
attached). In previous calculations of risk, ABB made the conservative assumption that 100
percent of the ammonia contained in the groundwater was volatilized into a finite airspace
being breathed by the Altron workers. However, geochemical modeling indicates that the
vast majority of the ammonia will be present as the non-volatile ammonium ion (NH**),
rather than the partially volatile ammonia species (NHs0). Therefore, the initial calculations
of risk posed by the ammonia-bearing groundwater were probably overly conservative.

As you requested, PTI calculated the maximum ammonia gas [NHaCg)] concentration that
would be likely to occur within the breathing zone of a worker in the Altron facility, based
on the concentration of dissolved ammonia (NHa°) in the Altron well groundwaters. This
analysis indicates that less than 1 percent of the ammonia in the Altron well water would be
in a form more likely to volatilize, and that the breathing-zone ammonia concentrations
would be unlikely to exceed 0.5 ppm, well below the NIOSH recommended exposure limit
for workers of 25 ppm (v/v). The calculations on which this conclusion is based are
presented below.

Details of Calculation

The analytical results from both Altron wells (Altron Bl and Altron B2; Table 1) were input
into the EPA thermodynamic model MINTEQA2 to calculate the amount of ammonia
(NH3°) that would be present in groundwaters at the pH levels observed in these two wells
(5.5 and 5.8, respectively). Model results indicate that less than 1 percent of the total

PTI ENVIRONMENTAL SERVICES • Betavue, Washington • Boston. Massachusan* • Boulder. Colorado • Metro-Washington. DC • Portland. Oregon
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Mike Murphy
June 20,1997
Page 2

ammonia concentration would be present as NH3° (Table 2) at the pH values measured in the
Altron wells. To determine if the NH3° concentration would increase greatly if the pH of the
waters captured by the Altron wells were to increase, the model was re-run using the average
and upper-95lh-limit pH values observed in all the shallow groundwaters at the site (6.0 and
7.1, respectively). Model results showed that NH3° concentrations would be higher at higher
groundwater pH levels, but still would be less than 1 percent of the total ammonia
concentration (Table 2).

The maximum concentration of ammonia gas that is likely to occur in air in equilibrium with
groundwater can be calculated using Henry's Law:

where PNH is the partial pressure of ammonia gas in the air above the groundwater (in

atmospheres), fNH3] is the free ammonia concentration in groundwater (in mol/L), and KH is
the Henry's law constant for ammonia (51.5 mol/L/atm1). Using the modeled ammonia
concentration, at all pH values that are likely to occur in the shallow groundwater being
pumped by the Altron wells, the maximum ammonia concentration that is likely to occur in
the air above this water (and thus within the Altron building) is less than 0.5 ppm (v/v)
(Table 3).

It should be noted that two conservative assumptions were used in the calculations presented
above:

1. It was assumed that an increase in the pH of the water being pumped by
Altron would not affect the total ammonia concentration in that water. In
general, however, the highest total ammonia concentrations in site
groundwaters occur in the dense layer, which has a low pH (i.e., pH <4).
Therefore, it is more likely that an increase in groundwater pH would be
accompanied by a decrease in total ammonia concentration.

2. It was assumed that the groundwater being used in Altron's production
process reaches equilibrium with the air in the building (i.e., the Henry's
Law constant is valid). It is more likely, however, that confinement of the
process water within Altron's plumbing, coupled with ventilation of the
building, prevents such equilibrium from being reached.

Morel, F.M.M., and J.G. Hering. 1993. Principles and applications of aquatic chemistry.
John Wiley & Sons, New York (p. 181).
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Given these two conservative assumptions, it is likely that the ammonia gas concentration in
the breathing zone of the Altron building will remain well below the values listed in Table 3.

I hope this analysis will be useful to ABB. Should you have any questions regarding this
calculation, please feel free to call me at (303) 444-7270.

Sincerely,

Christopher Sellstone
Geochemist

cc: Charles Swinburn (Morgan, Lewis & Bockius)
Elizabeth Perry (Smith)
Andy Davis (Geomega)
Steve Morrow (Olin)
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TABLE 1. COMPOSITION OF ALTRON WELL WATERS

USED IN MINTEQA2 MODELING

(all concentrations in mg/L, unless otherwise noted)

ALTRON B1 ALTRON B3

Aluminum, dissolved
Bicarbonate alkalinity as HCQ,
Calcium, dissolved
Chloride
Iron, dissolved
Magnesium, dissolved
Manganese, dissolved
Nitrogen, ammonia
pH Field (s.u.)
Potassium, dissolved
Sodium, dissolved
Suifate as SO<

0.48
28
23

156
0.12
7.0
1.9
61
5.5

5
75

316

0.20
20
19

180
0.10
5.0

2.79
9.0
5.8
5.3
70
87

Analytical data from the 10/17/97 sampling event.
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TABLE 2. PREDICTED AMMONIA SPECIES IN
ALTRON WELL WATERS AS A FUNCTION OF pH

(all concentrations in mg/L as N)

Well ID

Attron 61

Akron B3

PH

5.5s

6.0 h

7.1*

5.8'
6.0 b

7.1 l

NH3°

0.010
0.030
0.38

0.0029
0.0046

0.058

NK.SO,

1.5
1.5
1.4

0.066
0.066
0.068

NH/

59
59
59

8.9
8.9
8.9

Total

61
61
61

9.0
9.0
9.0

• pH value measured in sample collected on 10/17/95.
b Average pH value of all shallow groundwaters (73 wells evaluated).
0 95-percent upper confidence limit of observed pH values in shallow groundwaters (73 wells evaluated).
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TABLE 3. PREDICTED MAXIMUM AMMONIA GAS CONCENTRATIONS
IN BREATHING ZONE WITHIN THE ALTRON BUILDING

Well ID pH

Attron B1 5.5 *
6.0"
7.1°

AHron B3 5.8 *
6.0 b

7.1 e

Predicted NH3°
Concentration
(mg/L as N)°

0.010
0.030
0.3*

0.0029
0.0046
0.058

Predicted Maximum
NH3(g) Concentration in

Breathing Zone
(ppm v/v)"

0.012
0.037
0.47

0.0036
0.0057
0.072

pH value measured in sample collected on 10/17/95.
Average pH value of all shallow groundwaters (73 wells evaluated).
95-percent upper confidence limit of observed pH values in shallow groundwaters
(73 wells evaluated).
Predicted using MINTEQA2.
Calculated assuming groundwater is in equilibrium with air, and that Henry's Law applies.



TABLE A5-3
HENRY'S LAW CONSTANTS FOR VOLATILE ORGANIC COMPOUNDS

Ofin Corporation

Wilmington, MA Facility

Volatile Organic Compound

1,1,1 -Trichtoroethane

1 ,1 ,2,2-Tetrachloroethane

1,1,2-Trlchloroethane

1,1-Dichloroethane

1,1-Dichloroethene

1,2-Dichloroethano

1,2-Dichloroethene (total) 2

1 ,2-Dichloropropane

1 ,3,5-Trimethylben2ene

2-Butanone

2,4,4-Trimethyl-l-pentene 3

2,4,4-Trimethyl-2-pentene

2-Hexanone (Methyl butyl ketone)

4-Methyl-2-pentanone (MIBK - Methyl isobutyl ketone)

Acetone

Benzene

Bromodichloromethane

Bromoform

Carbon Disulfide

Carbon Tetrachloride

Chloro benzene

Chloroform

Chlorome thane

cis-1 ,2-Dichloroethene

Dibromochloromethane

Ethyl chloride (Chloroethane)

Ethyl benzene

Hexachlorobutadiene

Methylene Chloride (Dichloromethane)

Styrene

Tetrachloroethene

Toluene

trans-1 ,2-Oichk>roethene

Trichloroethene

Vinyl Acetate

Vinyl Chloride

Xylenes (total)

Ammonia

Henry's Law Constant

(atm-m3/mol)

1.70E-02

4.60E-04

9.10E-04

5.60E-03

2.60E-02

9.80E-04

9.40E-03

2.80E-03

1.47E-01

5.60E-05

1.03E+01

1.03E+01

2.80E-05

1.4OE-04

3.90E-05

5.60E-03

1.60E-03

5.80E-04

3.00E-02

3.00E-02

3.80E-03

3.70E-03

8.80E-03

4.10E-03

8.70E-04

8.80E-03

8.40E-03

8.20E-03

2.20E-03

2.80E-03

1.80E-02

6.60E-03

9.40E-03

1.00E-02

5.10E-04

2.70E-02

7.04E-03

3.20E-04

Source1

SCDM 1993

SCDM 1993

SCDM 1993

SCDM 1993

SCDM 1993

SCDM 1993

SCDM 1993

SCDM 1993

EPA 1987

SCDM 1993

EPA 1987

EPA 1987

EPA 1990

SCDM 1993

SCDM 1993

SCDM 1993

SCDM 1993

EPA 1987

SCDM 1993

SCDM 1993

SCDM 1993

SCDM 1993

SCDM 1993

SCDM 1993

SCDM 1993

SCDM 1993

SCDM 1993

SCDM 1993

SCDM 1993

SCDM 1993

SCDM 1993

SCDM 1993

SCDM 1993

SCDM 1993

SCDM 1993

SCDM 1993

EPA 1990

SCDM 1993

Notes:
1 USEPA1987. Hazardous Waste Treatment Storage, and Disposal Facilities (TSDF) - Air Emission Models

(Draft Report). Office of Air Quality Planning and Standards. April.
USEPA 1990. Basics of Pump-and-Treat Groundwater Remediation Technology.

Research and Development. EPA/600/8-90/003. March.
Superiund Chemical Data Matrix (SCDM). March 1993.

2 trans-1,2-Dichloroethene was used as a surrogate.
3 2-Methyl-1-pentene was used as a surrogate.
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WATER QUALITY DATA

FINISHED WATER - BUTTERS ROW TREATMENT PLANT

APRIL 23, 1997



r TABLE VO-1.0
7097-0923A

OLIN CORPORATION
TCL VOLATILE ORGANICS

Aqueous

All values are ug/L. I

Client Sample I.D.

Lab Sample I.D.
Method Blank I.D.
Quant. Factor

Method
Blank

VBLKG8
VBLKG8
1.00

BRTP

970923A-01
VBLKGB
1.00

TB

970923A-02
VBLKG8
1.00

Quant.
Limits
with no
Dilution

chlorome thane
.

Vinyl Chloride
mi&s&mtfxiw • • . . . :
Methylene Chloride

• •
Carbon Bisulfide
&inyil? "JKitifeattt. • ^c
1, l-Diohloroethene

.
1,2-Diohloroethene (total)

' "'" " ".
1, 2 -Dichloroethane
iHBafcaiwme • • * ! : • : & • • ; , • . . . •
1,1, 1-Triehloroethane

'PrCTBodlgHlft*>rHBe*'-frf''*|>»

cia -1*3 -Di chlorojpropene
,!Ŝ gî Chtt̂ tt̂ h*tttNî ^̂ ^̂ .;î :r.:•:
Pl̂ r̂ nt«?f!K\QTrr>̂ m|t'h»*«»

Benzene
fte^*&*&
Bromoform
-̂Mathŷ 2.
2-Hexanone

Toluene

itTfflggjp̂ m̂ ;̂ ^

U
•.•-'U;^-

u"
:-r.t^
3J '
*'-^ '̂ '

.'**r

U
.-TR.'
U
TJ£-
u
Uv.
U

-H.
a

:i-;BFiu
. -..̂ '̂;a
.';.:̂ ;.

U
:.' TTii'

• *^' '.

U
• :--;:TTii*:-

- ;- U*I •:

0

^^
u

.6J

n
Of
iti

-T¥'Z
-.**>«;

U
DJj
U
tr;
nTT
u
TJ-.
tr
w
U
•Ttfr1•W;?

U
- •*<'

;;'*!'
U
Ot
U

Swi;£U;;S!;«S

Date Received
Date Ix tract ad
Date Analysed

N/A
04/25/97

04/24/97
N/A

04/25/97

04/24/97
N/A

04/25/97

See Appendix for qualifier definitions
Notei Compound detection limit = qumntitation limit x quantitation factor

Quant. Vaator = a numerical value which take* into account any
variation in sample weight/volume, % moisture and
sample dilution.



TABLE AS-1.0
7097-0923A

OLZN CORPORATION
MISCBLLAHEOUS ATOMIC SPECTROSCOPY

All values are ug/L.

Aqueous

Client Sample I.D.

Lab Sample Z.D.

BRTP

970923A-01

See Appendix for qualifier definitions



SAMPLE NO.

<lame: IEA

j Code: IEA

WET CHEM ANALYSIS DATA SHEET

Contract:

Case No.: 0923A SAS No. :

BRTF

SDG No.: AO923

trix: (anil/water) WATER

Solids; ^O

Lab Sample ID: 0923O01

Date Received: 04/24/97

Cancentration Units (mg/L or mg/V.g dry weight) : mg/L

nmentai

Analyte

AMMONIA
CHLORIDE
SULFATE
TDS

Concentration
r

'

i. as
78.4
79.5
268.

C Q

...

M

wlt$
r'J
fr

i

FORM I - WC



WATER QUALITY SUMMARIES - RAW AND FINISHED WATER

BUTTERS ROW TREATMENT PLANT LABORATORY

SAMPLED APRIL 20 - 26, 1997 AND MAY 18-24,1997



Water Quality
Location: Butters Row WTP

Day:

Date:

Time:

Flow:

Operator:

Finish

jiII
jj
!
ii
Raw

(Post

Aeration
i

JFIash

iMixers j

1
jSed Basins

jLagoon ;

i •

1

PH

Chlorine T

F

Fe
Mn

Turbidity

Color /)

Al
Cu
Other

PH
Fe

Mn
Turbidity

Color /?

Al
Cu
CO2
Other

PH
Turbidity

CO2
pH 1 "^

2

Turbidity 1

2 i
Color 1 '

2 ;

PH i

Fe

Mn
Al ;

Sunday

5/18/17

ll'.HOfm
ffoo

r//£
y^
3,7(>
,37

.Oi

,yi

(t. ^
V.32.

SO +

|

i

j

I

Monday

5/ /<i^y7
/0-2o

/ ff&®

/W.<

t-0

3.^y

0 iO
o.o\

6.1 *•»

7-2-

73

•7.3
i

i

x

-fle ;
i
!

Tuesday
f )2o\7i

3:io
?oo

&*&*.
Ot - 6/Wt-

3-30
c? • 2 w

(7 ' 0 '

O »O fi

5 . 3fe>

-z_

t.3
H.27

0-G»?V

T<^-»

7-2.

v.̂

7 Z
-7-3

i -V
" AV 1

/ f
fS
pe

Wednesday

•S" /^//f 7
3.-30
7d&

AHreA-

rfl^-t/AT

•Z.tr7

0-i2

O-c? /

<J-0?3-

o.-Z^

1

(>•'?-

4. \<~

O- H7

^04

7."2-

V-7

7-»
- 7 - 1

/ • 4 i
/••>
/ r
M i
7. <L

j

Thursday

S/T-litf

3:30

?(?c>

tr$A&

H -(a
1-*i(s>
o-z,t

6 -O j

O-oii

C?-3t

1

(p-3

H-^
o - (4.0*1

"̂o-h

~7-7~

*/•?

7-3
72

r^
" / . f r ""n

/ y

7.y
i

Friday

S/25/?7

//-'SO
tf(iO

/1*f€<

? •<"

^2$¥
0-1{

O OZ-

0 -0 ?f

2.

t -3
3. fcC,

o.*?7
>-^
50 +

1

i
i

•7.0 :

/.2- i
'.Z. :
/ f :

/ (

76 !

;

Saturday

5/X/n
f'oo

F>~
Jt/-<^

%,£

o-y^

i

i

Jt
ii

i

i



Water Quality
Location: Butters Row WTP

Day:
Date:
Time:
Flow:

| Operator

jit
ij

Finish

Raw

Post
j/.eration
j

Flash
Mixers

jSed Basins
1

;

i
1
iLagoon
1 i
j

. _ _

PH

Chlorine T
F

Fe
Mn

Turbidity
Color
Al
Cu
Other

PH
Fe
Mn
Turbidity
Color
Al
Cu
CO2
Other
pH
Turbidity
CO2
pH 1

2
Turbidity 1

2

Color 1
2

PH

Fe

Mn
Al

Sunday

M bakn
\7J- -
\i*aO

V?
Trf
.2,̂

Monday
V/Z//?7
[i .00

i boo

flv^fJ*-
<?-0

£-*«
G-Zo

V£.

Tuesday

<-72.a/?7
r.oo

/t,00

ivy**.

?.1 •
2.12,

0.7.)

d 01
o.aso

d.3r
V

{,.-2,
y.1?

O.Sfc4?
^7

4-^0

7-^2-

5--V

7. -5

7-«-
Afr..
/.r
Z7
ZK J

T-9

Wednesday
ylttjri
i :oo
H,oO

tvr̂ J<-

/. 1<{
o-z-o
(?.o3

O-oc.7

OiZ!
H

fa
3.2^

0'7o2^

'1L-7
-4-«JD

7.T-

^7

7-3
*7-3

la
1-1
2?

ZG

7.V

Thursday

y/J«iJf7
0.vo^i
liWGfit
(JJf
r̂ l

a.tc.
.̂
.of

0.131
.11
3

C.I
3.3*

.Me
A 3

V7

7.3
7.a^
a.<?
A 7
U
iî .

7.C.

Friday

tffalrf
fatAsi
fOOGfa

MM.

a. ay
^.^t
.^7A

<?./33

.30

*

£./
^.?v
,7<?y
/'7
30

7. a
-7.0

1.0
I.I
/ft
/9
7. J

Saturday

'tfu/47
//:*r

r»o
,T>jiu-(

f.t.

a Jiff

--
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ATTACHMENT 6

SURFACE SOIL RISK CALCULATION SPREADSHEETS



MWSSIDSL
EXPOSURE TO DIRECT CONTACT AND INCIDENTAL INGESTION OF SURFACE SOIL - SULFATE LANDFILL
RECEPTOR: ON-SFTE WORKER (PLANT B AREA AND MAINTENANCE ) - CURRENT LAND USE

OUN CORPORATION
WILMINGTON, MA FACILITY
TABLE A«-l

22-May-97

EXPOSURE PARAMETERS EQUATIONS

CONCENTRATION SOIL
INCIST10N RATE
ADHIRINCI FACTOR
AVERAGE SURTACI ARIA (I)
RILATIVI ABSORPTION FACTOR-ORAL
RELATIVE ABSORPTION FACTOR -DIRM

CONVERSION FACTOR
BODYW1IGHT
EXPOSURE PERIOD
IXFOSURI FRIQUINCY (1)
EXPOSURE DURATION (1)
AVI RAGING PIRIOD

CANCIR
NONCANCER

m
AF

3A
RAF-0
RAF-D

CF
BW

AP

AP

dwnicil ipvcific
30

0.31

3.200
rhMlrifd ipMific

l.OOE-06
70

23
3

diy/nmt

MADEP. 1993
MADEP. 1993
ofcnbudpic MADEP. 1993
MADEP. 1994. 1993
MADEP, 1994. 1993

USEPA, 1919
USEPA, 1991
Ajnmftion
AMWnptton

MADEP, 1993
USEPA, 1991

(1) 50lk p«c«il> of note* n« tor n
(2)3«vUip«yMr. n toon pa mn.«lMt oil tuna p*0*fl-«<lqiptrmt). Tkm dtf* n bind cm n UtfvMW with hefliy pmoniMl (VUfH)
MADEP. 1994. Background DocununlMion for ill* Dcvdopiiurt of MCP NnnMriol SUntbrd*. April 1994.
MADEP. 1993. Omdjnc. for Dvpod Siu Riik OiBKUnatico. InUrim Find Pobcy WSCA3RS-93-141. July 1993.
USEPA. 1919. Enfom Fmon H«lt»ok.EPA/«OOn-«9/043. Mr/ 19(9.
USEPA. 1991. :

CANCIR RISK - 1NTAKI (n(/k(-d»jr) i CANCIR SLOPI FACTOR («|*t-d«y)"-l

HAZARD QUOniNT - INTAKI (•(«!-diy) IRIFIRINCI DO» (»»V( diy)

INTAKI-INCISTION -

1NTAKI DIRMAL -

IQHMlid 11R i RAF-O 1 CF I IT 1 ID I IP
BW i AP I J

IQHMltoi i 5A i AT i RAF DI IF 1 ID » IP I CF
BWiAPll

p \olin\wilmingt\Wm2\ipread\iurtJoU\MWSSIDSL XLS 11 58 AW



MWSSIDSL

EXPOSURE TO DIRECT COVTACT AND INCIDENTAL INGECT1ON OF SURFACE SOIL - SULFATE LANDFILL

RECEPTOR: ON-SFTT WORKER (PLANT B AREA AND MAINTENANCE ) - CURRENT LAND USE

OUN CORPORATION

WILMINGTON, MA FACILITY

TABLE At-1

22-M«y-97

CARCINOGENIC EFFECTS

B«nzo(>)AnthraccM
B«lto(»Pyniu
tauo(b)Fluanmhtn«
Bouo(k)Fluoramh0it
ChfyMm
Indira (!O3-cd)Fynn>

H«f2-RhylH«xyl)phth«l«t«

Arvrtc
Lc«d

0.02J

0.046

0.066'.

O.OK

0.044!
0.047

O.OK

•.0333

2J.5

1 . '-. ;.»<5eB*ft* •;.:.•:•:

l.OC
l.OC
l.OC
l.OC
l.OC
l.OC
l.OC
l.OC

.. . :...:-:; 'ttttAJUS.' :.; •;.":;.•

4.SE-10

5.4B-10

7.IE-10

2.1B-10

5JB-10

5.5E-10

9.7B-10

9.4E-CK

... ' . ''" i , .

;;•.;.;:.;•; . CttwAt;-;;-. ...•.;.•.;•••

0-2C

0.2C
0.2C
CL2C

02C
02C
0.02
0.03

. ;̂ a«!*ia .•:.•.•

4.7B-09

5.7R09

•JE-09

2JE-W

5.5E-09

5.9E-09

l.OE-09

1.5E-07

. . • • ' " ' . . StnotJUrtfxri

:•; -CANCER SUM*

73E-01

73E»OC

73&01

73E-02

73E-03

73B-01

l^E-02

1.5E»OC

ND

i-SR.itttS*;.- :,-.•.,•;.•• -:-.-.

.... -CANCIIllUiK. .
••' viMtiMIKW . .;':

33E-10
39E-OT

57E-IO

l.SE-11

38E-12

40G-10

14E-11

14E-07

•-.,- ••.-. - . > ' • • : liM?1

jl̂ SAiL^-:

3.5E-W

<2E-M

t.OE-W

1<E-10

4.0E-1I

43E-W

1.4E-11

2.3M7

.;• •.•.•,-:-5K>«¥

TOTAU.

3IE-W

4<E-0<

66E-OT

HE- 10

44E-11
4.7E-09

2IE-1I

3.7&«7

•': ' ••.' ..4JM7:
|1) MADEF, 1994. teckcround Oocumcnutlon lor do Dmlopmatt at MCP Nunvrlul S4^ndird>. April 1994.

ND - no <Uu nilliblt

p \olin\wilmir->Hh™2\sprM(l\«urf»<»I\MWSSIDSL XLS 1158AM



MWSSIDSL
EXPOSURE TO DIRECT CONTACT AND INCIDENTAL INGEST1ON OF SURFACE SOIL - SULFATE LANDFILL
RECEPTOR: ON-SITE WORKER (PLANT B AREA AND MAINTENANCE ) - CURRENT LAND USE

OLIN CORPORATION
WILMINGTON, MA FACILITY
TABLE At-1

22-May-97
NONCARCINOGENIC EFFECTS

:':'' .-• :.-:' ..':'. '-. .Y.1. ::•:••:•: ••'••: • • ' - . - ' -•">•.•.-'• '•:••• ••• .••'.-:•.• '::! •'•:''.-. !'.:.:.'.'.: ':';' •". : ;• ••XSOiL''. ••••:• • .'.... '
• ':;-:: y>;j* •>• '•:• i £ ; <xMitiwt::~ ?• *% ?$>?& g(iixii»sataiJiemy:

. ' ' •.•::; •.•:'.:.::.::':,-; • ~ : •' ;•':': -^-i-i-Ay .:;.• •- ••'' -: :-'-:: :\'. :••$,$,, .5/ft W^JSlilfiif W« ::"

Tolufne

Bcnzo(a)Anthncen*
B«nzo(«)PyT*fu
B«nzo(b)Fluorinthcnf

5mio(jJU)Poyl«n«
B«nzo(k)FUiannthene
ChiyMnc
Di n-tmtylphthilate
FluonntlNn*
Indcno (lZ3-al)PyrB»
Phcnuithnnc
Pynw
bU(2-ElhylHcxxl)phtlulati
Aluminum
Anctdc
Bulum
Cddum
Chromium HI
Chromium VI
Cobilt
Inn
Lud
MtflfWMM
Nldul
Sri«nlum

o.oa
0.031

0.046
0.066!
0.029
aou

0.0445
0.017

0.0825
0.047
0.042
aoo
0.063

uat.ua
R.0333

13.9167
627.1(33

15.7!

1.75

2.S417
6990
28-!

109.15
4.1

0.5175

.

.: -̂...actstiOK -.:,•.
:'.-:;-v:vSHM*^':1::-
:.:::-:.: •:;.::.: ffl::x • • ; ; • : : • : • : •

i.oa
0.91

0.91,
0.91,

0.91
0.91

0.91
0.96
1.00

0.91

0.91
1.00

1.00

l.OC

a/i

1.00
1.00

1.M

0.50
1.56

1.00
1.00

-•: ':- '- ' : :- UttAfcE .'..•...„• f

i:.V: .:••; »«Sstiid*t.:.;?;- ?• •
• - : • • •'-':(ms1iHh«t-":f':.;:'..

1.1E-10
1.2E-09
1.5E-09
2.1E-09
9.3E-10
5.8E-10
1.4E-09
5.7E-10
2.9E-09
1.5E-09
13E-09
2J&09
2.9E-09

2.SBJ7
\SB-O7

5.5E-O7
6JIE-08
1.7E-07

5.0B-07
7.1E-06
1.4E-07
1.8E-0*

W :. ;:.:; :-::::.:.;:;.tMBtl*At.?:::: ' : :V. - ::. :• - V ::lWl**t:;: :.:,:
W-*Z •:;&•• ̂ «*» .̂-:' ::;™:-;: ; E-- :- ybawut':; ;;•;
,:;;.'V :,:,;.;:; •:,::;:::jjj'.:.;:: ,: :: -:;.;-.-: .-'̂  j,,,̂ ^ 'i

0.12
0.1 S
0.11
o.ia
0.11
0.18

an
O.lt
0.20

O.lt
0.1S

OJO

0.02

0.03

0.05

0.04
0.05

0.14

0.01
an
035
o.oc

6.7E-10
13E-08
1.5E-OB
2.2E-08
9.SE-09
6.1E-09
1.5E-08
S.7EJ9
3.1E-08
1.6E-08
1.4E-08
2-4E-08
3.1B-09

4.5B-07
1/4B-06

UE-06
2.9E-07
6.8B-07

3.2E47
2.9EM1S
2.7B46
1.9&09

•; . / "" \ * •.

: .; REPOttNCE ...
•;:;::;:r;:.:::-'tK«e-.:::::.:v-::

:f:.'.*Bi*jH«Jli' -.:.:.'
lOE-01

3.0E-02
3.0E-02
3.0E-02;
3.0E-02
3.0E-02
3.0E-02
l.OE-01
4.0E-02
3.0E-02
3.0E-02
3.0E-02
2.0E-02

3.0E-04
7.0&02

1.0E»OC
5.0E-03
1.8EJ31

7.5E-CH
4.7E-02
2.0E-02
5.0E-03

HA2AHO :•
H:

:
::v|.i}wijniwt •" '"

.: :::iNcrtti(»t:
S3E-10
4.1E-M
OE-OJ
7IE-M
3 !£-»«

19E-IX
<»E-(U
STE-OT
7.3E-0*
50E-M
4SE-01
7.4E-W
1 5E-07

9<E-<M
50E-W

5.5E-07
12E-0)
9.1E-07

6.7E-04
I.SE-04
7.2E-M
3.CE-06

»HAJU>
':-f:5icip*«iti0 ;

:. S DIRMAli :

34E-09
43E-07
5.2E-97
75E-07
3.3E-07
20E-07
3.0EJ)7
57E-M
77E-07
S3E-07
47E-07
7.8E-07
1JSE-07

1.5E-<3
2.0E-05

12E-M

5.9E-05
3IE-M

4.3E^>4
6.2E-M
13E44
3.9&07

T«IAti
HAZHJUJ

.;. ouotn»f .
39E-09
4.7E-07
56E-07
S.2E-07
36E-07
2.2E-07
S5E-07
<3E-OI
I4E-07
5.«W7
S.2E-07
KE-07
30E-07

24E-03
2.5E-«5

17E-M
7.1E-05
47E-M

1.1E-03
7.7E-04
1.4EJX
40E-W

|1] MADEP.1994. Background Documentation (or th> Dndopmnt al MCF Nunwlul Sundvdt. Apfll 1994.
NO - no d*u «v«il«bl«

p v>bn\wibmngl\hhr»2\»pread\3urfiou\MWSSIDSL XLS 5/22/97 ! I 58 AW



MWSSIDSL
EXPOSURE TO DIRECT CONTACT AND INCIDENTAL INGE5TION OF SURFACE SOIL - SULFATE LANDFILL
RECEPTOR: ON-SITE WORKER (PLANT B AREA AND MAINTENANCE ) - CURRENT LAND USE
OUN CORPORATION
WILMINGTON, MA FACILITY
TABLE A*-l

22-May-97
NONCARCINOGENIC EFFECTS (CONTINUED)

Sodium
Thallium
Vanadium
Zinc
Chlortdi
Nltrogtn, Ammonia
SuUatt a> SO4

• -.•::•• :.:H*:V™-; • -W < , -f'^ ' ', '.'/'*• Ktoifi W M -SS

37
O.M

14.1332
22.5167

61.!
17

30.5

v;..;y:;;;-?*;x»mm<:

l.Ot
an
l.OC

0.71

;:K::::.S:::;:::,:..;.:..A:.::,.:W. ./:.,..

;... ..ttl̂ E.:/..̂ :;;.;-:

23E-OS
3.7&07
7.9&07

4JE-07

;,•:•.,?> .:.:...•:.;.•,:•...:;.::.:-:•::

I|||>;:SS:;pli.
0.01

0.05

0.02

0.05

^( '̂
UE-d
1.5E-06
I.4EJJ7

1.7E-06

I.OE-05
7.0E-03
3.0E-01

17E-01

•̂•̂ •:-:::^:::v-::::.v::: :«U»w*iw«iiU!A«UJ;lt»»«K.i:::-.:
:.;: ..:,' :•:.•:•:. : • • • : .

.... KMMO ..;

'••"•• : \ttitiiiiHt ""'.-.'

29E-04
S3E-05
26E-06

1.1E-M

• .• . . . 3E-M

l.SE-44
2.2E44
2.IE-M

<7E-«

.' • - 'HM1-

, ; TOTAL

4.4E-04
J7E-04
9.4E-M

3.IE-W

. •••;• -y-.-SKIfc
[1] MADEP. 1994. Background Docununtition for the Deployment of MCP NunMrical Stmdtrdi. April 1994

ND - no d>t« «v»flmble

p\olin\wilmii'-"'hr»2\»(jrMd\iurfioil\)»(WSSlDSL XLS 5/7 11:58 AM



MWSSINSL
INHALATION EXPOSURE TO OHM IN SURFACE SOIL PARTICULATES - SULFATE LANDFILL

RECEPTOR: ON-SITE WORKER (PLANT B AREA AND MAINTENANCE ) - CURRENT LAND USE

OLIN CORPORATION
WILMINGTON, MA FACILITY

TABLE A6-2

22-May-97

EXPOSURE PARAMETERS EQUATIONS

IWRMittTBR viv." •;:•::. •.-•....;: v.-:- •.

CONCENTRATION IN AIR

CONCENTRATION IN SOIL

CONVERSION FACTOR 1

EXPOSURE TIME DAILY (1)

EXPOSURE FREQUENCY (1)

EXPOSURE DURATION

CONVERSION FACTOR 1

CONVERSION FACTOR 3

AVERAGING TIME CANCER
AVERAGING TIME NONCANCER

:- •••••̂ v:-:»nriw :̂*i;t-«;:"-::--1 ••••YAHW^ •.'•
(RP)«r

[OHMlput

CFI

ET

EF

ED

CF2

CF3

AT

AT

3J

24

2

18

25
365

0.000001

75

25

?•••••.• • • ' : • - WMT»'. •.".•. .v.

ug/m3

mg/kg

houn/dty

hours/day

dayi/year

ycm

dayi/year

kgtog

vein
yemri

»OBI«3K.VV-:.: ":-.-,:, .'.. :•

MADEP. 1995

Assumption

Assumption

USEPA, 1991

MADEP, 1995
USEPA. 1991

(1) 12 boat fa event, with each event occurring overt «<tay period (-1 2 houn pa event/6 <byipaemnr-2houn per d»y). BiMd on interview (9/2*96).

(2) 3 events pa yew, with etch event occurring ova t * dty perieod (- 1 8 dtyi per you). Bued on interview (9/24/96).

MADEP. 1995. Guidance for Dispattl Site Risk Chutctaiztoon. Interim Fmil Policy WSC/ORS-95-141. July.

USEPA, 1991. Humtn Hetlth Evaluation Mtnuil, Stipplernentol Guidance: 'Stindud De&uk Exponire Ficton.' OSWER

Directire 9283.6-03.

CANCER RISK - AVG. CONC (u(/m3) • CANCER UNIT RISK (•f'm3)A.I

HAZARD QUOHENT - AVG.CONC^«(/BiyREF. CONC (mf/ml)

lOHMjalr • EF • ET • ED

AVC. EXPOSURE CONC. - AT • CFI • CF2

OHM AIR CONC. • [RF]alr • [OHM)put • CFI

Nete:

•Fir noBdrdMtcnk <ff«eli: AT - ED

p \olui\wilmingl\hhra2\iprMd\surfsoil\MWSSINSL XLS 5/22/97 11 59AM



MWSSINSL
INHALATION EXPOSURE TO OHM IN SURFACE SOIL PARTICULATES - SULFATE LANDFILL

RECEPTOR: ON-SITE WORKER (PLANT B AREA AND MAINTENANCE) - CURRENT LAND USE
OLIN CORPORATION

WILMINGTON, MA FACILITY
TABLE A«

23-Miy-97

CARCINOGENIC EFFECTS

Baao(a)Ao(hnc«ne

QuyMDe

Annie
OmmfcnnVI

0.038

0.046

0.0663
0.018

0.0443
0.047

0.013

8.0333

1.73

21.3

4.1

0.000001216

0.000001472
0.000002128

0.000000576

0.000001424
0.000001304

0.000002636
0.000257066

0.000036

0.000912
0.0001312

1.7R09
2.0&09
2.9E09
7.9B-10
2.0B-09
2.IE09
3.6B-OS
3.3&07
7.7&08
1.2&06
1.8&07

1.1B-0*
1.1B03
1.1&04
1.1B05
1.1&06
1.1B-04
2.4B4X
4.3B03
1.2B02

ND
2.4E-04

ND-NodiUmJlible.

1.8B-13
2.2E-12
3.2E-13
I.7B-13
2.1E-13
2.3E-13
8.7E-13
I.3&09
9.2E-10

4.3E-I1

p:\olLn\wilrni- '\ra2\ipiaui\iurfioil\MWSSINSL.XLS 5/2- 21 AM



MWSSINSL
INHALATION EXPOSURE TO OHM IN SURFACE SOIL PARTICULATES - SULFATE LANDFILL

RECEPTOR: ON-SITE WORKER (PLANT B AREA AND MAINTENANCE) - CURRENT LAND USE
OUN CORPORATION
WILMINGTON, MA FACILITY

TABLE A<-2

22-May-97

NONCARCINOCENIC EFFECTS

>:'S pjSifĵ -:-:-:-:;
Toluene

B«iuo(«)Anthr«c*n*

B*nzo(«)Pyran*
B«nzo(b)FluorAnth*ne
B«nio(^,h,OP*ryl«n*

B«nzo(k)Pluor*nthtn*
Chry**n*
Dt-n-butylphthtUte
Fluortnthene

Indeno (l,2£-cd)Pyrene
Phentnthnne
Pyrene
bi*(2-Ethy IHexy l)pht halcw
Aluminum
Aneruc
Barium
Calcium

Chromium III
Chromium VI
Cobth
Iron
Lead
M*ng«ne*«

NkUl
SeUnium

0.003

0.038
0.046

0.0665
0.029
0.018

0.0445
0.017

0.0825
0.047

0.042
0.063
0.083

4826.6667
8.0333

13.9167
627.1833

15.75
1.75

2^417
6990
28.5

109.15
4.1

0^175

. . . • ..- •:•..•.•:•.•::•:•:•:•:•:

lOiM .;£• '-yixf^ieiiTRf^Km :-'.V.-:-;:'::v:.:;v::
;.;;;::;::|::f:\;,::,;.:::4:;;.:: . .&#,>) . - :.•• •;>.; ;•:•:•:. .•..:••;

0.000000096

0.000001216
0.000001472
0.000002128
0.000000928
0.000000576
0.000001424
0.000000544
0.00000264

0.000001504
0.000001344
0.000002016
0.000002656
0.154453334
0.000257066
0.000445334
0.020069866

0.000504
0.000056

8.13344E-05
0.22368

0.000912
0.0034928
0.0001312

0.00001656

•'^.••..lORTtMEFERidb.
•••••::.---;'';-<tii(4«3»-' • ' ••.

3.9E-10

5.0E-09
6.0E-09
8.7E-09
3.8E-09

2.4E-09
5.9E-09
2.2E-09
1. IE-OS

6.2E-09
5.5E-09
83E-09
1.1&08
63E-04
1.1E-06
1.8E-06
8.2E-05
2.1E-06
2JE-07
3JE-07
9.2E-04
3.7E-06
1.4E-05
5.4E-07
6.8E-08

" ; • ' : • • • wept/'- :•:•:• •;/
400

71
71
71
71
71
71
7

71
71
71
71
7

0.0025
0.5

6.1
0.02

0.7
0.05

0.009
2.7

**™

9.9E-13
7.0E-11
8.5E-11

1.2E-IO
5.4E-11
J.3E-11
8.2E-I1
3.2E-10
I.5E-10

8.7E-11
7.8E-1I
1.2E-10
1.6E-09

4.2E-04
3.7B-06

3.0E-07
I.2E-0)

5.4E-06
2.9E-04
6.0E-05
2.5E-08

p \olrn\wilmingt\hhra2\spreid\surfjoil\MWSSINSL XLS 5/22/97 11 59AM



MWSSINSL
INHALATION EXPOSURE TO OHM IN SURFACE SOIL PARTICULATES - SULFATE LANDFILL
RECEPTOR; ON-SITE WORKER (PLANT B AREA AND MAINTENANCE) - CURRENT LAND USE
OLJN CORPORATION
WILMINGTON, MA FACILITY
TABLE A6-2

22-May-97
NONCARCINOGEN1C EFFECTS

•̂ :iS^&W&
Sodium

ThtUium

Zinc

Chloride

Nitrogen, Ammonia

•.:•:• x.y. ..:,..*•>... x,x:x.-x-. .•...; :..::xx:.:.:.:..::,:vx:::.:::-

:j::i:;:rllll̂ iiiil
37

0.66

14.8333

61 J

17

30J

•'••• . ••:•••••:• '•••:• '• • '••••'•• x .... • x':: .. -xxx;- .

••• :• •: :• X.'. • •• .•i-xifyMJfr 'LMl^A'TtfiM " ' •' •' '•'••• ' • . • ••••"• •••'•x-.'y •••;•' .•:• •' • — ..̂ A/CTWW^ K9Vkf IWCT x • — • • •••: '•

0.001 1M

0.00007112

0.000474666

0.000720534

0.001968

0.000944

0.000976

x.'; ix.....:,..™:;.;.;.;;:. i .:.s x; • .;; :.;;.;:.: •; .;; : ;.,...••: ;. . x.x;...;/. •.•:•;

..siZ.: Ikv;;::' M&($ Xî M
4.9E-06

S.7E-08

2.0B-06

3.0E-06

S.1E-06

2.2E-06

4.0E-06

•jsyMSJA8VS*ZAta>:jditDS

; •,• CHRONIC: .;. x .

•• ' . ' •••• •• JUC'lij; ^'-.iv'
:.:Vx : ̂ '.{urtiSt:.::::.::.;..::,-.

1.4

100

X:xS x;... .;: '. .i .xxv '....

.;. WMXO

1.4E-06

2.2E48

••' '•" x::4B*W;;
ND - No data ivtilible.

pAolin\wilrninf-\hhra2\spreid\surfsoil\MWSSINSL.XLS 5/22/'" '1:59AM



MWSSIDAL
EXPOSURE TO DIRECT CONTACT AND INCIDENTAL INCESTION OF SURFACE SOIL - ENTIRE SITE (EXLUDING 8ULFATE LANDFILL)
RECEPTOR! ON-SITE WORKER (PLANT B AREA AND MAINTENANCE ) -CURRENT LAND USE
OL1N CORPORATION
WILMINGTON, MA FACILITY

TABLE AW

09-Jun-97

EXPOSURE PARAMETERS EQUATIONS

- •"•: ' : ' • ' - . . tiiuHtwt'-'- '• ' • . . . .: ...
CONCENTRATION SOIL
INGESTON RATE

ADHERENCE FACTOR
AVERAGE SURFACE AREA (1)
RELATIVE ABSORPTION FACTOR-ORAL
RELATIVE ABSORPTION FACTOR -DERM
CONVERSION FACTOR

BODY WEIGHT
EXPOSURE PERIOD
EXPOSURE FREQUENCY (1)
EXPOSURE DURATION (1)
AVERAGING PERIOD

CANCER
NONCANCER

•••••"••'::.B«WSbt1&;'.:.!:.:':

IOHML-
Dt
AP

SA
HAP-0

»AP-D
CP

BW

EP

EP

ED

AP

AP

: : :-- ' : ' '• VAOiB •-:.;.: .'.::'.:
<*un*»l ip«i4c

SO
0.31

5JOO

tk€ifial qwllle
ctxn^ul ̂ ecUk

l.OOEO*
70

JS
3

6

75
25

••:. . - . : . : . • ;•••• ;M«TS .; . •. •:•.•:,.:.:, ;;;: ;. :• ••;.:. r :;• ttxttat •' : 'j v.1

dunol-^mlc
m,-»i/<kr

n««rU/ciii^Ain
om>/ikr
uiiUM
UlftlOl

k*'««
l«

7~"
•vo«^«r
day/cvM

)r«m

r~i»

MADEP. 1993
MADEP. 1993
MtaiUudpaMADeP. 199S
MADEP. 1994, 1995
MADE? . 1994, 1995

US8PA. 1919
USEPA. 1991
Aaunpioa
AMumpion

MADBP, 1995
USBPA. 1991

(1) 50111 pifMniteofiurliaiinufcrrakKlmd, hux*, aim.
(2) 3 mat p« jmi. 12 tain p* «v««, « i nu of 1 hoin per <kj (-« <fayi po «v«*>. Th»M nut >n bu«d on in buvln wkh hdllqr pnonnd (9/24/M).
MADEP, 1994. B«k(iounj DocunmUlon far lh> Dcvdopmcn or MCP NunMricd Sunki*. April 1994.
MADEP. 199S. OuUun br Dufo-1 Sk. KU Omo«lz<U»i. Imoim Plnl PoUcjr W9C/OKS4i-141. W, 1993.
USEPA. 1919. Eijnwi ftaoa Huxtnok.EPA/tOO/l^mi. Miy 1989.
USEPA. 1991. Hutna H«ilh Evitititon MiniiL Supptcmnul Ouiamc: 'SumkitJ Dc&ult Eifouc Fiam.' OSWB1 Dnato 92U.643.

CANCER RISK • INTAKE (m*fkl-d,j) i CANCER SLOPE FACTOR (m^/t^-d^^-l

HAZARD QUOTIENT - INTAKE (nt/hf^) / REFERENCE DOSE (n,/^^,)

INTAKE^NGESTION - [OHM^Ui 1R i RAF« i CF« EF i ED > EP
BW>APlM5fe;</p>

INTAKE-DERMAL - [OHMboU i SA < AF i RAF-D I EF I ED I EP i CF

BW«APiJ45<U,W,r



MWSSIDAL
EXPOSURE TO DIRECT COMTACT AND INCIDENTAL INCESTION OF SURFACE SOIL - ENTIRE SITE (EXLUD1NC SULFATE LANDFILL)
RECEPTOR: ON-SITE WORKER (PLANT B AREA AND MAINTENANCE ) - CURRENT LAND USE

OLIN CORPORATION
WILMINGTON, MA FACILITY
TABLE At-3

W-Jun-91
CARCINOGENIC EFFECTS

: •;•:•; . ;•:•:• •;•.••::;;;;: :; ̂ '-Sî vp: . '•• ' :': :•':•:•:: -: :; .-.-.; &
' •.;•'•'.'::. '. y '::':•-':• ":.:• '•;. .'... •!.!': -; '!':' •'?:: ' '. -..; !'.''.. . '.. •''..'-. i1.1!;;:;::;:1:'̂

1.1 -DKWm.lt, m.

Mcthylmc Oilorife
T«ndik>n>*l>cnc (PCE)
2-M«hylphmjl (oXTraol)

B*«o<>>Ai<hrocii>
BnaoMPyram
B«nto<b)Pluorwth«ne
B«nlo<k)Ftuofvthm
Bxyfc«iu?lpli<li«l«l«
Our MTU

Intend i.±*t)tri*B
N-Ntao«jJpli«irUrtjvi
H<2-Blli;IHci7Dpti<h>ku
4.4--DDD

4.4'-DDB
4,4'-DDT
Al*in
AI)*.-BHC

AljAi-Chkinluic
Dldttn
Gunm-BHC (Llnduic)
Cuwm-OloMuM

Hqnuliloc
HtclMliior Bpoiid*
PCB-I01«
AiMrtc
Bcr^Iliuni
CiAraura

•̂ î ssî '̂
i;;:s*;sS^:;i;S;i:v:i

OJ009«M

0.002U007<
0.00117224

0.0060515
0.97406979
0.7100309)

0.456302246
0.32 12271

0.193246212
1.0953405(4
0.1S942263

1.051156552
37.77149104

O.OD5102W
0.01495761

0.0969257M
0.00011635

0.001541392
0.001231571
0.0007I092I
0.007240«J

0.001274346
0.000056654

0.0001206

0.0156401
9.554361571
0.037U461I

0.4091042

44.19659163

.. - wowiwcw. :,;;..

•:• :*mW?";.
1.02

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

0.91

1.00

1.00

1.00

1.00

1.00

0.96

1.00

1.00

1.00

1.00

1.00

1.00

0.15

1.00

1.00

, : ««•***. ,- .. -:•

'-':•- '>^^'. '.••.•;•:?
l^E-ll
3.1E-11
2.2E-11

1.1E-OI
I.3B09
5.4B-09

6.1B-09

1.3B-OI
3.0B-09
1.IB-OI
4.4E-07
I.6E-IO
LIE- 10

I.IB-09
9.6E-12
1.7E-11
1.4E-1I
9.2E-12
I.5E-11
1.5E-1I
6.7B-13
1.4B-12
l.iB-10
1. 18-07

4.4B-10

•^•^••''̂ ^.••^.•.
^::-3v:-::V:i--.:::l^::::::::-'';:,4:;':''-v''

0.10

0.10

0.10

0.20

0.20

0.20

OJD

OJO

OJO

0.17

0.02

0.20

OJO

0.20

0.25

0.11

0.05

0.25

0.20

0.05

0.20

0.20

0.07

0.03

0.03

; ;. SnSO*:::--:.

ŜS**!-"-'
6.2B-11
I.7B-IO
1.2E-IO

1.2E-07
I.IE-OI
3.7E-OI
6.5E-OI

1.4E-07
3JB-OI
1.1B-07
4.7E-07
1.7B-09
I.9B-09
1.2E-OS
1.3E-IO
1.7B-10
3.IE-11
1.2E-IO
9.0E-IO
4.0E-II
7.IE-I2
1.5E-11
6.IE-10
1.IE-07
7.1B-10

••••^Ka*-*f*->;i

'" ''t££t%&r* ''••''•
6.0E-01

7.5B-OJ
5.IB-02

ND

7.3E-OI
7.3B + 00

7.3E-OI

7.3E-02
ND

7.3E-03
7.3E-OI
4.9E-03
1.4E-02
2.4E-OI
3.4E-01
3.4EOI

1.7E + 01

4.3E-KX)
1.3E+00
1.6B + OI

I.3E+00
I.3B+00
4.5E*00
9. IE + 00

2.0E + 00

I.5E + 00

4.3E1-00
ND

ND

..;-,CHKSk*HK .

7.0E-12
2.4E-I1
l.lE-12

S.3E-09
6.IE-OI
J.9B-09

4.5E-IO

9.4E-H
2JE-09

5.5B-H
6.2E-09

3.IB-H
6.0B-H
3.9B-IO
I.6E-10
I.IE-IO

I.9B-U
I.5E-IO
I . IE-IO
I.9B-H

3.0E-I2
I.3E-H
3.IE-IO
L7B-07
1.9B-09

-:<WJN«t»lM8K,

3.7B-H
I.3E-I2
5.9E-I2

I.9E-OI
6.1E-07
4.1E-OI
4.7E-09

I.OE-09
2.4E-OI
5.5E-IO
6.6E-09
4.0E-10
6.3E-10
4.IE-09
2.2E-09
LIE-09
5.0E-H
1.98-09
1.2E-OT
).2E-II
3.2E-II
L4E-10
1.4E-O9
2.7E-07
3.0E-09

.. •TOT*t;..

. . . . . - : ggg^

4.4E-M
1.5E-12
7.1E-I2

9.7EOI
7.IE-07
4.5E-OI
5.2E-O9

I.IE-09
2.6E-CJ

6.0E-10
I.3E-OI
4.4E-IO
6.9E-IO
4.5B-09
2.3E-09
L2E-09
6.9B-H
2.1B-O9
1.3B-W
7.IB-H

3.5E-U
L5E-IO
l.TE-09
4.4E-07

5.0E-09

(I) MADBr. 19M. >
ND - no du ivilUbto

» br *• Dmtotmm of MCP Num«k»l SUnktik. April 1994.
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MWSS1DAL

EXPOSURE TO DIRECT CONTACT AND INCIDENTAL INCEST1ON OF SURFACE SOIL • ENTIRE SITE (EXLUDINC SULFATE LANDFILL)
RECEPTORi ON-SITK WORKER (PLANT B AREA AND MAINTENANCE ) - CURRENT LAND USE
OLIN CORPORATION
WILMINGTON, MA FACILITY
TABLE At-3

09-Jun-97

NONCARCTNOGENIC EFFECTS

' ; ' - ' • . • •• ':-: :,':'!: .!• ' ;• :; ; COMIWWH "•':." •.•.••;:••:••;'•-:•:'•:

1 . 1 , 1 -TridtbiMlun*

U-DfeMorcohcnc
2.4.4-TrtmeUiyl- 1 -pertme
2-Buui»n.(MEI)
Action
McUiflm dilorid*

ToncMonMlhOTc (PCE)
Tohune
2-M«hrlm[tth<Jent
2-McOijrlF*enol (o-Cranl)
AcMMffcthow
AccntfMtylne
Anthncm
B«UD<i)Af«hracen«
B«uo(l)Prmw
3oixo<b)P1uonnth«fM
B«nu>(f.h,i)Pa7l«ne
Bcnzo(k)Flijoni4henc
BauoloAcid
Butylbcnzylffclhtlite
Chr^MfW
Di-a*mjlf*nh^Ut

Di-noctylftithilMc
Dibmobnn
Dulh;l|*<h>liU
Fluanithcna
Fluor™

lndm(1.2.3-c<QPrmi<>
N.N*ro«»ij*ciT7l.min«

Nl[*lh«lti>c
>h0mnlhrene
Ph«iol

:•:. ..•;•:. ! :....''. V . . • • . . : . . - . .•••...;.•.'.;::.'.:;:;;:. ... ' ••:;•••.";• '

.'"•':• '"'. .BMtv^-Si"
: /cornxNTiuihiiM;:::
• :- : ' '•••• •i^tW1^1 :? :J: •

O.OW 324323

0.0009KM
O.OOC5JI05

0.000517312
0.007WI9M
0.002610076
0.00117214

O.OOJ269972
3.5K269J5

0.0060SIS
I.04T7M35

2.557277I06
1.7I57420M
0.97406979
0.71003095

0.456302246

0.2M 12645
0.5212271

0.4047I54U

0.193246212
1.095360514
0.279702126
0.0«21994I6
0.277474248
O.OMOM766
2.6T7110I24
2.57569671
0.2596226S

1.051156552
3.356151364
6.362283244

0.337041

^.^-•'JWuWHloh.'1. ';•'..
Wfx**^:t£'•'•-. -:••••;•:•:•:•- m.\ ••••••:••••";•.

1.00

1.00

0.99

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

0.91

1.00

0.91

0.91

0.91

0.91

0.91

0.96

0.96

0.91

0.96

0.96

1.00

1.00

1.00

1.00

0.91

0.96

1.00

0.91

1.00

..•:'i::?V.:.«tt*i» ?-;•:?: -;
; •;•'•.>••. woMwSsg;
'.V . v <mt***tfti;-xt:"

2JE-IO
3.5E-II
1.9E-11
1.8E-II
2.IB-IO
9.4B-I1
6.6E-11
1.2B-IO
1.2B-07
2.18-10
3.7B-OI
8.2E-OI
6.3B-OI
3.1B-0*

2.38-Ot
1.5E-08
9J2E-09

1.7E-OI
1.4B-08
6.5B-09
3.5E-OI
9.4E-09
2.8E-09
9.8E-09
1.3E-09
9.4E-08
9.1E4I
I.JE-09
3.5B-OI
I.2E-O7
2.0E-07
I.2E-OJ

•:;.;-:::;--::,-• iwsiiiiiUiu:-^.^;.-.--:
P .̂.- «F:':i:?S:fe
.:::•:.::;;:•::.,. :• ... ,(jj.v. :-.,:•:.::.:•.•.••.:;.:

0.10

0.10
0.11
0.10
0.10
0.10
0.10

0.12

0.20

0.19

0.20
0.11

0.29

0.18

0.18

0.18

O.lt

0.18

0.18

0.11

0.18

0.18

0.18

0.19

0.02

0.20

0.20
O.It

0.1S

0.10

O.lt

0.26

••^jwwatsss
'.̂ "•aaii»u^m
-'••'(••MeAit^^

1. 28-09
1.8E-IO
LIB- 10

9.7B-11
1.5B-09
5.0B-IO
3.5E-10
7.3B-IO
I.3E-06
2.1B09
J.9B-07
8.6B47
9.7B-07
3.3B-07
2.4B-07
1.5E-07
9.78-08
I.SB-07

1.4B-07
6.5E-08
3.7B-07
9.4B-OI
2.7B-OI
9.7B-0<
1.48-09
1.08-06
9.6E-07
I.TE-Ot
3.5B-07
6.3EO7
1.1B-06
1.6B-07

W.:tlttiMaKt:-;;
mxm&tm.;;
yzst-^fo^ijft :.•';••••

9.0E-01

9.0E-03
2.1E-OI
6.0E-OI
I.OE-OI
6.0E-02
l.OE-02

2.0E-01
3.0B-02
5.0E-02

6.0E-02
3.0E-02
3.0B-OI
3.08-02
3.0E-02
3.0E-02
3.0E-02
3.0E-02

4.0E+00
2.0B-OI
3.08-02
I.OE-OI
2.0E-O2
3.0E-02
8.0E-01
4.0B-02
4.0B-02
J.OB-02
5.08-02!

4.08-02
3.0E-02
6.0B-OI

•::.•:•-- ' '-:• &:'¥>;.<-J.,-

;-V:;.:::,'̂ «<*****:;,-:;;.::-;
::'::-

^•:^<f^taKfKi;A:
'••'••'•'•[wix*riaiK--;m

2.5B-IO
3.IE-09

9.0E-II
3.0B-1I
2.8E-09
I.6E-09
6.68-09
5.88-10
4.0B-06
4.3B-09
6JE-07
2.7E-06
2.1B-07
l.OE-06
7.68-07
4.9B-07
3.1B-07
5.6B-07
3.48-09
3.3E-08
I.2E-06
9.4B-08
1.4E-07
3.38-07
1. 78-09
2.4B-06
2.3B-06
2.<B-07
7.1B-07

3.0E-06
6.8E-06
2.0E-08

.;-=•: «*&*»••. -"
^yiiamttt:-.-:.
•?:'•• baiMAL- .'.'•':

I.3E-09
2.0E-08
5.3E-10
I.6E-10
I.5E08
8.3E-09
3.58-01
3.78-09
4.2E-05
4.2E-08
6.5B-06
2.9B-05
3.28-06

1.18-05
l.OE-06
5.1E-06
3.2E-06
5.8EO6
3.4B-08
3.28-07

I.2B-05
9.4E-07
1.4E-06
3.2B-06
I.8E-09
2.5B-05
2.48-05
2.98-06
7.08-06
1. 68-05
7. IB-OS
2.7E-07

.:':.*»*»**:€•'

.::!.";iiiA£um:v:::::
••loeiBniENT;'?-

1.6E-09
2.4E-08
6.2E-10
1.98-10
1.88-08
9.9E-09

4.2E-08
4JEO9
4.6E-05
4.7E-08
7.1B-06
5. IE-OS
3.4E-06
I-2E-OS

8.7E-06
5.6B-06
3.5B-06
6.4B-06

3.7E-OS
3.6E-O7
1.3E-05
l.OE-06
1.5E-06

3.6E-06
3.58-09

2.78-05
2.68-05
3.28-06
7.7B-06
I.9E-05
7.8E-05
2.9E-07

p:\alioWiln-' nhhn2\ipreadViuiTioil\MWSSlDAL.XLS 10:53 AM



MWSSIDAL
EXPOSURE TO DIRECT CONTACT AND INCIDENTAL INCEPTION OF SURFACE SOIL - ENTIRE SITE 1EXLUDING 8ULFATE LANDFILL)
RECErrORi ON-SITE WORKER (PLANT B AREA AND MAINTENANCE ) -CURRENT LAMD USB
OLIN CORPORATION
WILMINGTON, MA FACILITY
TABLE At-3

OWun-97
NONCARCINCK5ENIC EFFECTS

. - . . . • • : • • • . • : : . : . : , • ; • ; " . -- - ' M*. - - "; ;•. • W.WW0S f^ ,- : . ! ' .• J^ l̂̂ ;*^

• • • . . . . :. •••:;• '••': "'.- •••;•'" '. ""'.̂ ^ •.,.....:.:•:,-.. ' ' ^.L--^-
Pyrer*

biea-EOtylHciyDphlllillU

4.4--DDD
4.4'-DDE
4.4'-DDT
Aldrin
Alphi-BHC
AlpKt-Chlordenc
Diddrin
EiKkxulbitl
BndoeuUinD

Bndrm
Endrln leton.

Oumm-BHC (Undine)
Oimrm-Chlonkn.
HepUchbr
Hepuchkn Epoiide
PCB-1016
Aluminum
Antimony
Ancnic
Birium
Beryllium
Cadmium
Ctfchim

Chromium III
Chromium VI

Cobtk
Cyiride
Iran
Leid
MinfineM
Mercury
Nickd
Selenium
Sodium
Tnillium
Vmdium

Zinc
Chloride

Nitrogen, Ammonii
Sulfile u SO4

2.174239158

37.72849104
0.013510286

0.01495768
0.096*25784
0.00081635

0.001541392
0.00 1231571
0.000780928
0X01311112
0.00353234

0.001643931
0.000729454

0.007240963
0X01274346
0.000056654

0.0001206
0.0156408

5693.433555
1.696626612
9.554368378
21.64126823
0.037884618

0.4091042
2380.75896

146.25945
16.25105122
3.020114384

OJ02692
8533.955256
44.89659863
86.62143349
0.128231552

8.0484322
0.633355458
67.04148273
0.546068228
17.53779468
43.38254963

54.3014319
78.05334668
1898.499298

1.00

1.00

0.96

0.96

0.96

1.00

0.96

1X0
1.00

0.96

0.96

1.00

0.96

1.00

1.00

1.00

1.00

0.96

1.00

1.00

0.71

1.00

1.00

1.00

1.00

1.86

1.00

0.50

1.8*

1.00

1.00

1.00

1.00

0.71

1.00

0.71

::::v:: '.' .^ma^m^ii
7.7B-08
1.3B-06
4.6E-10
5.0B-10
3.3E-O*

2.9B-1I
5JB-1I
4.3B-11
2.8B-11
4.4B-11
IJB-10
3.8E-1I
2.5E-1I

2.6E-10
4.5B-I1

I.OB-12
4.2E-12
5.3E-10

6.0B08
3.4B07
5.4B07
I.3B-09
I.4B-08

5JB-06
5.7E47

2.0E47
7.1E-09

7.9EO7

5.7B06
4.5B-09
i.tE-m
2.2E-08

1.9B08
4.4BO7

1.5E06

1.9E06

yillMs;:-m:'
:^^ i:/'-:':::i»oe.ttiOri- -. ••'• I::fe vuttai.̂ ' "'&wBoaarr •

0.10

0.02

0.18

0.18

0.18

0.25

0.11

0.05

0.25
0.18

0.18

0.2S

0.18

OJO
0.05

OJO
OJO
0.18

0.10

0.03

0.05

0.0]

0.14

0.04

0.09

0.14

0.30

0.01

0.14

0.05

0.35

0.00

0.01

0.05

0.02

0.05

8.IB-07
1.4E-06
4.5B-09
5.0E-09
3.2B-08
3.88-10
5JB-10
I.2B-IO
3.6B-IO
4.4B-10
1JB-09
7.7B-10
2.4E-10
2.7B-09
1JB-10
2.1B-11
4.5B-11
5.2B-09

3.2B-07
5.4B-07
2.2B-06
2.IB-09
I.1B-07

I.IE-03
2.7B-06

8.1E-07
1.1B-07

5.0E-07
2.3B-05
1.2E08
5.3B-06
2.4E-09

I.OE-08
I.8E-06

1.6E-06

8.0E-06

3.0B-02

2.0E-02
S.OE-04

3.0B-O4
5.0B-04

3.0E-05
5.0B-04

6.0B-05
5.0E-05

6.0E-03
6.0E43
3.0E-04
3.0E-04
3.0B-04
6.0E-05
5.0E-04

1.3E-03
7.0E-05

4.0E-04
3.0B-04

7.0B-02
5.0E-03
S.OE-04

I.OE+00
5.0E-01

1.8E-OI
2XB-02

7.5B-04

4.7E-02
3.0B-04

2.0B-02
S.OE-03

8.0B-03
7.0B-03
3.0B-OI

3.7E-01

.. . I,.:.:-.''::;. : ' ' •' • • ' . •'• • • • . • : ' : • ' • . : : . . ' : ••• :- '- :- '- ' ' •••' '• • • ' • • • : : •' ' "• :-' • •' -•' : : •'•' '• '• '• '•• ''* ••• :V- -'XKW-i V' ''X '" •'•'• ~ :- : •':• ' ' SUMMARY HAZARD \HDSX • ' • ' . ' . "' '"•'•' ' "• • --^ ' : •

2.6B-06
6.6B-05
9.1E-07

1XB-06
6.5E06

9.6E47
1.0E-O7
7JE-07
5.5E-07
7.4B-O9
l.OB-08
1.9E-07
8.2E-08
8.5B-07
7.5E-07
4.0E-09
3.3E-07
7.5E-06

1JE-04

1.1B-03
7.7B-06
2.7B-07
2.9B-05

5JB-06
I.1E-04
I.1B-06
3.6E-07

1.1E-03
1JE-04
1.5E-05
I.4E-05
4.5EO6

2.4E-04

6.3E-05
5.1EO6

5.3E-06

.- . ' • I."'-:;;- -:.JIWW-

2.78-05
7.0B-05
9.0E-06

IXB-03
6.5E-O5
1JE-05
I.OE-06
I.9B-06
7.3E-06
7.38-08
2.0E-07

2.6E-06
I.1E-07

9.0E-06
2XEO6
4.2E-08
3.5E-06
7.5E-OS

7.9B-04

1.8B-03
3.2E-05
4JB-07
2.IB-04

I.IB-Oi
3.5E-04
4.5E-06
3.7E-06

6.7E-04
4.9E-04

4.0E-05
2.6EO4
4.7E-07

I.3E-O4
2.6E-04

5.4E-06

2. IE-OS

:•• . - «-ej

3.0E-OS
1.4B-04
9.9E-06

1.1B45
7.1B43
1.4E-05
1.1B-06
2.6B-06
7.8E-06
8.0B-08
2.2E-07

2.8B46
8.9B-07
9.9E46
2.7B-06
4.6E-08
3.8B-06
8JE-05

9.4B-04

2.9E-03

3.98-05
6.9E-07
2.4B-04

I.6E45
6.6E-04
J.6E-06
6.0E-06

1.7E-03
6.IB-04
5.5B-05
2.8B-04

4.9EO6

3.7E04
3.2E44

l.OE-05

2.7E-05

• • : • • - • • . ••»»>fl5
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MWSSINAL
INHALATION EXPOSURE TO OHM IN SURFACE SOIL P ARTICULATES - ENTIRE SITE (EXCLUDING SULFATE LANDFILL)
RECEPTOR: ON-SITE WORKER (PLANT B AREA AND MAINTENANCE ) - CURRENT LAND USE
OLIN CORPORATION
WILMINGTON, MA FACILITY
TABLEA6-4

09-Jun-97
EXPOSURE PARAMETERS EQUATIONS

PARAMETER :v:v::-" "'••.,•• • '• • •- '••'..:.̂ .:^^::- .̂&?s$$rvuio&?™--. «'--^;ViiisiB#^^
CONCENTRATION IN AIB
OONCENTHAT1ON IN SOIL
CONVERSION FACTOR 1

EXPOSURE TIME DAILY (1)
EXPOSURE FREQUENCY (1)
EXPOSURE DURATION
CONVERSION FACTOR 1
CONVERSION FACTOR 3
AVERAGING TIME CANCER
AVERAGING TIME NONCANCER

|RP)air
|OHM|r»rt

CT1

ET

EF

ED

CF2

CF3

AT

AT

32

chemioal-ipecific
24

2

11

25

3«j

0.000001
75

25

u[/m3
mt/kt

houn/day
boura/day
dayi/year

yean
dayi/year

kt/m,

yean
yean

MADEP, 1995

Auumption
Auumption
USEPA, 1991

MADEP, 1995
USEPA. 1991

(1) 12 hour, pet evert, with each evert occurring over a 6 day period (-12 houn per eveot/6 dayi per event -3 boun pet day). Bued on interview (9/24/96).
<2) 3 eveau per year, with each cvetA occurrioc owr • 6 day perieod ( » 1 8 dayl per year). Baaed Ott ulerview (9/24/94).
MADEP, 1995. Guidance for Diipoul Siu Rilk ChancurizMim, Interim Final Policy WSC/OHS-95-141. July.
USEPA. 1991. Hunan Health Evaluation Manual, Supplemental Guidance: •Standard Default Eipoure Factor!.' OSWER
Directive 9285.6XJ3.

CANCZR RISK - AVC. OONC. (uj/mJI • CANCER UNIT RISK (nj/»«3)'.l

HAZARD QUOTIENT - AVG.OONC.(t*/m3)/REF. OONC. (u|/m3)

JOHMJalr • EF • ET • ED
AVG. EXPOSURE OONC. • AT • CF1 • CF1

OHM AIR OONC. « [RP|»ar • |OHM]p«t • CF3

Neto:
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MWSSINAL

INHALATION EXPOSURE TO OHM IN SURFACE SOIL PART1CULATES - ENTIRE SITE (EXCLUDING SULFATE LANDFILL)

RECEPTOR: ON-SITE WORKER (PLANT B AREA AND MAINTENANCE ) - CURRENT LAND USE

OLIN CORPORATION

WILMINGTON, MA FACILITY
TAJBLEA6-4

09-Jwi-97
CARCINOGENIC EFFECTS

•
KX9TO

1,1-DichJoroctheoe

Methylene OJoride

Telrachloraethei» (PCE)

2-Methrlpheiol <c-Cre«ol)

Bcuod)A«linu*ne

BcnuKilPyreDC

Bcnzo(b)nuorulbeae

Bcnzo(k)Huorutbeae

Butylbeuylpbthijtfc

ChryKoe

Iadeoo<l,2,3-cd)Pyrtrie

N-NiinModiphcnylsmiDe

bii<2-ElhylHeiyl>pl»h«l*«

4,4'-DDD

4.4--DDE

4.4--DDT

AJdnn

Alplu-BHC

Alplu-Olonbne

Dieldrii

G>mmi-BHC (LiDdue)

Ommt-CUordue

Hepucklor

HeptacUor Epoiide

PCB-1016

Aneaic

Beryllium

Cadmium

Chromium VI

Le«d

Nickel

-- : , . : • '•- ' . : . : • - < : - : • : / : • : • '/•/;;;••/

.;.... . ,̂:.v;.J:i

•' ' /V •••'•' ^J^ '-•: • '.

• '••/C° *.*£ ••::..S:
0.0009 KM

0.0026W076

0.00ir7224

0.0060515

0.97406979

0.71003095

0.456302246

0.5212271

0.193246212

1.095360584

0.25962265

1.051136552

37.72849104

0.013510216

0.01495768

0.096925714

0.00081635

0.001541392

0.001231371

0.000780928

0.007240963

0.001274346

0.000036654

0.0001206

0.0156408

9.554368378

0.037884618

0.4091042

16.25105122

44.89659863

8.0484322

:&iM-î .̂ ^^f :̂:̂ ^M.:. £ :|/.*:|.::*x-;v ;.:.:.;:v':- :ffi?±'^',f '•" " : '.". ."' •'• ' ;:' •• ::' •.- ' ;- !

^t&^&Miy/fKC: •(tltti '̂i '• ' '\":-.!;V ''.'.:.:. :'•:.
3.13728E-08

8.57624E-08

5.991 17E-08

1.93648E-07

3.11702E-05

2.2721E-05

I.460I7E-05

I.66793E-05

6.18388E-06

3.5031SE-05

8.30792E-06

3.3637E-05

0.001207312

4.32329E-07

4.78646E-07

3.10163E-06

2.61232E-08

4.93245E-08

3.94I03E-08

2.49897E-08

2.31711E-07

4.07791E-08

I.8I293E-09

3.8592E-09

3.00506E-07

0.00030574

1.21231E-06

1.30913E-05

0.000320034

0.001436691

0.00025755

;̂ .:::̂ v«̂ ;̂:::;:,::
!•!-.'•••!•'•'. . . • • •• , :jfc;'" • •• '•'••' '•

••:J '•'.t*™;^"-::.;".-.'-:-
4.3E-11

1.2E-10

I.2E-11

2.7E-10

4.3E-08

3.1E-OI

2.0E-OI

2.3E-08

8.5E-09

4.IE-08

1.1E-08

4.6E-08

1.7E-06

5.9E-10

6.6E-10

4.2E-09

3.6E-I1

6.8E-11

5.4E-II

3.4E-1I

3.2E-10

5.6E-1 1

2.5E-12

5.3E-12

6.9E-IO

4.2E-07

1.7E-09

1.8E-08

7.1E-07

2.0E-06

3.5E-07

ftMMAHY CANCM ftlf* :

'.-il^ff'̂ .
• • •'••• '• ' ' ' •' :.:• •'. .': . ''.

'• :'"i**i»"4 "'•'•''••
5.0E-05

4.7E-07

5.9E-06

ND

LIE-CM

I.1E-03

LIE-CM

1.1E-05

ND

I.IE-06

LIE-CM

2.6E-06

2.4E-06

9.7E-05

9.7E-05

9.7E-05

4.9E-03

1.8E-03

3.7E-04

4.6E-03

1.8E-05

3.7E-04

1.3E-03

2.6E-03

ND

4.3E-03

2.4E-03

I.8E-03

I.2E-02

ND

2.4E-CM

"'i-^s-^isfvWv"':.^.-.

^fSfy.
•.;•;'':; '. . ."'!

•;;•..-.•?•. :.. '. :

2.1E-15

5.3E-17

4.8E-16

4.7E-I2

3.4E-1I

2.2E-12

2.5E-13

5.3E-14

1.3E-12

1.2E-I3

4.0E-I2

5.7E-14

6.4E-I4

4.1E-13

I .8E-I3

1.2E-I3

2.0E-14

I.6E-13

5.8E-15

2.1E-I4

3.2E-I5

1.4E-14

1.8E-09

4.0E-I2

3.2E-11

8.5E-09

8.5E-II

• • • . . • • -ut«
ND = No dM> ivuUble.

p:\olin\wilmingt\hlira 2\iprMd\furf.od\MWSSINAL.XLS 6/9/97 2:1Z PM



MWSSINAL

INHALATION EXPOSURE TO OHM IN SURFACE SOIL PARTICULATES - ENTIRE SITE (EXCLUDING SULFATE LANDFILL)
RECEPTOR: ON-SITE WORKER (PLANT B AREA AND MAINTENANCE ) - CURRENT LAND USE
OLIN CORPORATION
WILMINGTON, MA FACILITY
TABLE A<-4

NONCARCINOGEMC EFFECTS

•li;::.V:-::i:-::.::;':^v:i;:.V:.-^ • •:.•'.-.-
'•'!:! '.. .: ::. .':::'':!'.' ".' : ' .-. '''•!;'••• y •• •• • •• . • • ! : ' • • • ' . • • " .

^•P:-'T°^^T^";i' •
1,1,1-Trichlorocttiuc

I.l-Dichloraetheiie
2,4.4-Trunelbjrl- 1 -peoUK
2-ButuoH (MEK)
Acetone
Methylenc CUoride
TetracblorotheDC (PCE)
TolKDC

2-Meth;luphlh>lene
2-Methylpoenol (o-Ciuol)
AocupalheM
Aceupblhylene
Anthracene
Beuo(ft)ADtbraccne
Be*zo(i)PyieD>

B«BZO(b)Fluonalbeoe
Benzo(c,hti)Peryleae
BenzoOoFlaorulhene
Bcnzoic Acid
Butylbenzylpfatlul*«
Cbiyttnt
Oi-D-bvlylpbtbilue
Di->-octylpolb«liu
Dibeuofuru
Dielbylphthilu
Fluorurtbene
Fluoreoe
iDdeaod^^^xDPynne
N-NilroMdipoetiyliaiine
Nipalbileae
Pbeuotbreix

Pbenol
Pyre..
bii(2-ElbylH«iyl)pblb>J«
4.4'-ODD
4.4--DDE
4,4'.DDT

.- •. : : ofitM:;-.-:::-;:-.:.
'.' . : . VOQU-' •' '•••' • •

; .•OONOBWfcMttOS ••:.-

0.006324323

0.0009804

0.00053105
0.000517312
0.007J91954

0.002610076
0.00117224

0.003269972
3.31426955
0.0060515

1.04771635
2.559277106
1. 785742086
0.97406979
0.71003095

0.456302246
0.28812645
0.5212271

0.404715488
0.193246212
1.095360584
0.279702126

0.082199416
0.277474248
0.038086766
2.6T71 10124

2.57569671
0.25962265

1.051156552
3.356851364
6.362283244

0.337041
2.174239158
37.72849104
0.013510286
0.01495768

0.096925784

:."-.-vj^r?: •™B*:-, ;•.••.••>. m-m
.• . ' .'•':••} ''''"'{•••:' '•' ' '". AIR ' • ' .-:''• ;• .. . ">-: •'••• •''•'•• '. '•:•

' •:^:a>wST<wt^:.::'A^':-'
2.02378E-07
3.1I728E-08
1.69936E-08
I.6554E-08

2.52J43E<T7
I.57624B-08
5.991 17E-OI
1.04639E-07
0.00010C97
I.93648E-07

3.35292E-05
8.18969E-05
5.7I437E-05
3.11702E-05
2.272 IE-OS

I.460I7E-05
9.22005E-06
1.66793E<5
1.29509E-05
6.1838IEO6
3.50515E-05
I.95O47E-06
2.63038E-06
8.87918E-06

I.2I878E-06
8.56675E-05
8.24223E-05
8.30792E-06
3.3637E-05

0.000107419
0.000203593
I.07853E-05
6.95757E-05
0.001207312
4.32329E-07
4.78646E-07
3.10163E-06

;;. ;̂.;:̂ jW»*«».i»m::v vz.
•'• '. •' -OOWJW>U$»A¥JkW$.. '•; ; '. '
•: "• «6«tJMw «»»»>::••••

B.3E-10
1.3E-10
7.0E-1I
6.8E-I1
1.0E-O9
3.5E-10
2.5E-10
4.3E-10
4.5E-07
I.OE-10
1.4E-07
3.4E-07
2.3E-07
1.3E-07
9.3E-OI

6.0E-08
3.8E-OI
6.9EO8

5.3E-08
2.5E-OI
1.4E-07
3.7E-08
1.1E-08
3.6E-08
5.0E-09
3.5E-07
3.4E-07

3.4E-OI
1.4E-07

4.4E-07
I.4E-07

4.4E-OI
2.9E-07
5.0E-06
1.8E-09
2.0EXJ9
1.3E<I8

;:: ;;- ̂ CHWMOC
•••' : . INK'lAAnOM

_.<./;. «C »

1000

50

717.5

1000

800

3000
4600
400
71

100

71

71

71
71

71
71

71

71

7

71

7

7

7

71

71

71

71

71

260

71

7

•• KMW
. • QtXMPIKNT.

8.3E-I3
2.6E-I2
9.7E-14
6.8E-I4

I.3E-I2
I.2E-13
5.4E-14
1.1E-12
6.3EO9
8.0E-I2
1.9E-09
4.7E-09
3.3E-09
I.8E-09
1.3E-09
8.5E-10
5.3E-10
9.7E-10

3.6E-09
2.0E-09

5.3E^9
1.5E09

7.2E-10
i.OE-V)
4.8EO9
4.8E-10

6.2E-09
1.2E-08
1.7E-10
4.0E-09
7.1E-07

p:\olin\wilmi-et\lihn 2\ipre«<l\iiiif^ioil\MWSSINAL.XLS "'97 2:12 PM



MWSSINAL
INHALATION EXPOSURE TO OHM IN SURFACE SOIL PARTICULATES - ENTIRE SITE (EXCLUDING SULFATE LANDFILL)
RECEPTOR: ON-SITE WORKER (PLANT B AREA AND MAINTENANCE ) - CURRENT LAND USE
OLIN CORPORATION
WILMINGTON, MA FACILITY
TABLE A«-4

09-Jim-97
NONCARCINCXJENIC EFFECTS

• ••'• . ' . OHME--' ' ' • • • •• ' •'•'• •' "•'•' '"fotfrrf .•:'•'•..'. .•. ' •• '"••••• •' • ' ' • •'•'•'• A^BlfrA^ff j*Mlft-''*' -'-•' - ••:'- ' • •• .̂IHHONIC • • ' JHfitartAIJff •

;;.: :--«« .̂::;;;
:--'\;,̂ ;^ |̂|;|

Aldrin

Alpha-BHC
Alpha-CUordanc
Dieldrin
Endoiulfaal
EacVnuiraa II

Endria
Endrin Kelone
Camma-BHC (Lindane)
Oanuna-CUordane
Heplachlor
Hepuchlor Epoxide
PC8-IOI6
AJumiaua
Antimony
Aneaic
Barium
Beryllium
Cadmium
Calcium
Chromium III
Chromium VI
Coball
Cyanide
Iron
U«d

Maataaeie
Mercury
Nickel
Selenium
Sodium
Thallium
Vanadium
Zinc
CUoridc
Nitrogen, Ammonia
SulfateuSO4

0.000tl635

0.001541392
0.001231571
0.000710928
0.001311112
0.00353234

0.001643931
0.000729454

0.007240963
0.001274346
0.000056654

0.0001206
0.0156401

5693.433555
1.696626612
9.554368578
21.64126823
0.037884618

0.4091042
2380.75896

146.25945
16.25105122
3.020114314

0.202692
8533.955256

44.89659863
86.62145349
0.128231552

8.0484322
0.633355458
67.04141273
0.546068228
17.53779468

43.38254963
54.3014319

78.05334668
1898.499298

.:•::••:..:. :;.V... '̂ fS.̂ ^^^ .̂ '*?'fj^. .: .:.'. '.-. t'&WXttntAXIKW^
f^-^^^WO^iSBis^^i^ ;̂-.̂ f -t>imit»atiaa^ms

2.6I232EO8
4.93245E-08
3.94103E-08
2.49897E-08
4.19556E48
1.I3035E-07

5.2605IE-OI
2.33425E-OI
2.31711E-07
4.07791E-08
1.81293E-09
3.8592E-09

5.00506E-07
0.112189874
5.42921E-05
0.00030574

0.000692521
I.2I231E-06
1.309I3E-05
0.076 1 84287

0.004680302
0.000520034

9.66437E-05
6.486I4E-06
0.273086561
0.001436691
0.00277 1«r7
4.I0341E-06
0.00025755

2.02674E-05
0.002145327
I.74742E-03
0.000561209
0.001381242
0.001737646
0.002497707

0.060751978

1.IE-IO
2.0E-10
1.6E-10
l.OE-10

1.7E-10
4.6E-10
2.2E-10
9.6E-1I
9.5E-10
1.7E-10

7.5E-12
1.6E-1I
2.1E-09
7.5E-04
2.2E-07
I.3E-06
2.8E-M
5.0E-09
5.4E-08
3.IE-04
1.9E-05
2. IE-OS
4.0E-O7
2.7E-08
1.1E-03
5.9E-O6
I.1E-05

1.7E-08
1.IE-06
I.3E-08
I.8E-06
7.2E-08
2.3E-06

5.7E-06
7.IE-06
l.OE-05
2.5E-04

S'<^^ :̂'&^^^t^

0.7

0.7

0.7

0.7

0.7

0.7

0.02

10

0.0025
0.5

0.005
0.2

6.8

0.02

I

0.7

0.05

0.3

0.009
2.7

1.4

100

2.9E-10
2.3E-IO

1.4E-09
2.4E-IO
I.IE-l l
2.3E-1I
l.OE-07

2.2E-08
5.0E-04
5.7E-06
l.OE-06
2.7E-07

2.8E-06
1. IE-CM

2.7E-08

8.4E-06
2.3E-04

5.6E-OI
I.2E-04
3.1E-08

I.6E-06

l.OE-07

- - ' • • • • • - • • • • • • • • . : • • . - • . • ;.". . . ' . - • • • ' • ' : • • • • * • - ; - . . I : ..-I;;.:..:, ̂ ....'.-..j . . . . . . . - . . . . .... «UM«j»VWir«A8*(«»MW!W.'-.V. V. : . • : ' ' . . 1&«J

ND - No du> >viil.blc.
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CTSSIDSL
EXPOSURE TO DIRECT CONTACT AND INCIDENTAL INCESTION OF SURFACE SOIL - SULFATE LANDFILL
RECEPTOR: NEIGHBORHOOD RESIDENT (AGES 7 THROUGH It) - FUTURE LAND USE
OLIN CORPORATION
WILMINGTON, MA FACILITY
TABLE At-5

EXPOSURE PARAMETERS EQUATIONS

CONCENTRATION SOIL
INGESTION RATE
ADHERENCE FACTOR
AVERAGE SURFACE ARIA (1)
RELATIVE ABSORPTION FACTOR-ORAL
RELATIVE ABSORPTION FACTOR -DERM
CONVERSION FACTOR
BODY WEIGHT (1)
EXPOSURE PERIOD
EXPOSURE FREQUENCY (3)
EXPOSURE DURATION
AVERAGING PERIOD

CANCER
NONCANCER

m
AF

SA
RAF-O
RAF-D

CF

BW
EP

EF
ED

AP
AP

chvnicdipKific
30

0.51
4.521

chnnicil iDKific
dunicd ifteOc

l.OOE-M
42

10

12

1

73
10

(1) 30Ui pircennli of mrfcc. mtm for nuto: hud. hndi. ronwnu. town lt(i.
(2) 50* ptnnata of body wnghli for nul>
(3) 2 <vmi pir month. M«y thioti(h OcuUt.
MADEP. 1994. B^kfTDund DocuunWian tat Ox Dnreloaaunt of MCP Nunuhcd SlKOMdi. April 1994.
MADEP. 1995. Ouidnei for Diipoal Stu Rut ChncurizMion. InurimFinil Pobey WSC/ORS-95-Ml. July 1995.

cmVdiy

MADEP, 1995
MADEP. 1995
alnUKl ftf MADEP. 1993
MADEP. 1994. 1995
MADEP, 1994. 1993

1993

Ammpaon

MADEP. 1995
Avanpoon

CANCER RISK - INTAKE (Kf/kf-di;) I CANCER SLOPE FACTOR (n|/kf-d«r)A-l

HAZARD QUOTIENT - INTAKE (Bf/V(-<ta]r)' REFERENCE DOSE (mf/V|-4»jr)

INTAKE-INGESTION - IQHMlt<* I IRI RAF-O I Cf I IF 1 ID I IF

INTAKE-DERMAL- IOHMl»d I SA I AF I RAF-D l E F i E D i E P i C F

p:\olin\wilniin«t\hhr>2\spre«d\iurn>oU\CTSSIDSL XLS 12-08 PM



CTSSIDSL
EXPOSURE TO DIRECT CONTACT AND INCIDENTAL INCECTION OF SURFACE SOIL - SULFATE LANDFILL
RECEPTOR: NEIGHBORHOOD RESIDENT (AGES 7 THROUGH It) - FUTURE LAND USE
OUN CORPORATION
WILMINGTON, MA FACILITY
TABLE A«-S

CARCINOGENIC EFFECTS
22-M«y-97

"

B«nzo(«)Anthnccnt

Bcnzo(a)Pynn«
B«nzo(b)PluorantlMn*
Bcnzo(k)Fluonnthaw
Chiyxiu
Indtno (l<23-cd)PyT«n«
W«<2-EthyiH«xyt)pl«hil«i
Ancnlc
U«d

Sdtt " '

O.OM
dote

0.066!
0.011

0.0445
0.047
ao«3

1.0333
28.5

'' ''***

1.00

l.OC
l.OC

l.OC

l.OC

l.OC
l.OC

l.OC

-.:'; -'. •:••'. •:••••••••:•:

^5 -̂' 'it
2.0B-10
2.4E-10
3JB-10
9.4E-11
23E-10
2.5E-10
43E-10
4^E-08

::•. •' .••..•....•:••••:::•:.-...:::••.:.:.•:••::::.

'î , ',"»»?', '"'",

can
cue
0.2C
OJC
cac
0.2C

0.02
0.03

':':"• •: :;'.' : :'•'•: •'• : ;:•' :• '• • :'• • •'• .•••••• :.;•••.••::

-'iSSSrf^
1.8E-09
2-2E-09
33E-09
S.7E-10
2.1E-09
2JE-09
4.0E-10
5.SE-CW

suMM*jw:C»t

;,%^a^*'
73E-01

73E«00
73^01
73EJ3
73E-03
73E-01
1AE42

1.5E*OC
NO

Qtlttailjti;.: '•••'••'•••"••• ••••'••'••~

;'-^^ST
ME-10
!,«£-»»
iSE-10
«9E-12
17B-12
l.tE-10
6.1E-12
63EJM

.... . •' .••••.'. 7*4*

'•• ^HfftfM-f ,

1.3EJ»
l<E-Oi
2.3E4*
43E-1I
1SE-11
I7E-OJ
56E-12
tTEJ*

• '• •" -\Wt

ttiat '
1.5EJM
1.IE4I
2.0-M
7.oe-u
1.7E-11
I.C-W
12E-11
15E-«7

• : •'• 1£4tt<
[1] MADEP.1994. Background DaaimmUtlon for iht Dcvtlopmnit of MCP NuiMrical Stndvdt. Aprtl 1994.

p \alin\wilniingt\hhn2\ipread\jui1iod\CTSSIDSL XL3 5/22/97 12:08 PM



CTSSIDSL

EXPOSURE TO DIRECT CONTACT AND INCIDENTAL 1NGESTION OF SURFACE SOIL - SULFATE LANDFILL
RECEPTOR: NEIGHBORHOOD RESIDENT (AGES 7 THROUGH It) - FUTURE LAND USE
OUN CORPORATION
WILMINGTON, MA FACILITY
TABLE A«-S

22-M«y-97

NONCARCINOGENIC EFFECTS

Toluent

B«nzo(a)Anthrac*n*
Bcnzo(«)Pynnc
taizo{b)Fliioramhcnc

B*nzo(£JU)F*xylfnc
BcnzoflOFluoranihcrw
OuyMfw
Dl-n-butylphUulatc
Fluor anih*n*
Indcno (lJ23-cd)Pynn«
twnAnthrm*
Fynm
bl«(2-EihylHtxyl)phihalal*
Aluminum
Aratnlc
Utrium

Calcium
Chromium III
Chromium VI
Cobalt
ron
Uad
Mangane**
Nickel
Sefouuin

0.003

0.031
a046

0.06*5
0.029
0.011

0.0445
0,017

a(W25
a 047
0.042
aoo
0.083

4826.6667
8.0333

13.9167
627.1833

15.75
1.75

2.5417
6990
28.5

109.15
4.1

a5175

1.00
0.91
0.91
0.91
0.91
0.91
0.91
0.96
1.00
0.91
0.91
1.00
1.00

1.00
0.71

1.00
1.00
1.86

0.50
1.86
1.00
1.00

1.2E-10
1.4E49
1.6E-09
Z4B-09
l.OE-09
6.4E-10
1.6E-09
S.4E-10
3J&JH
1.7B49
1.SE-W
2.5E-09
3-2E-09

11W7
ZfKM

6JE-07
6.8&4M
1.8E-07

5.6E-07
7.9E-06
1.6E-07

2.0E-OI

0.12
0.11
0.1!
0.11
an
an
an
an
0.20
an
an
0.20
ao7

a 03
ao:

0.04

ao?
0.14

aoi
0.14
as:
aoo

6.5E-10
l^E-Ot
1.5EJ3J
2_2E-0»
9.4&09
5.8E-OT
1.4EJM
5.5&09
3.0E-0«
1.5E-0*
1.4E-08
2JE-OJ
3.0E-09

4JE-07

\4&J*

1.1E-06
2-8E-07
6.6EJJ7

3.1̂ 07
2.IB-OS
2.6E-06
1.9̂ 09

2.0E-01

3.0E-02
3.0E-02
3.0E-02
3.0EJJ2
3.0E-02
3.0E-02
l.OE-01
4.0E-02
3JJEJK
3.0E-02
3.0E-02
2-OE-tt2

3.0E-04
7SOM

1.0B»OC
S.O&JB

6.0E-02

7.5R04
4.7E-02
2.0E-02
5.0E-03

39E-10
4.5E-01
5!E-0»
7.9E-M
3.4E-W
2.1E-M
3.3E-0
64E-OT
I.1E-M
3.CE-M

5.0E-OI
I.IE-M
l.«E-«7

I.OE-W
55E-M

«2E-«7
I4E43
3 IE-OS

74E-04
1 7E-04
IOE-M
4.IE-06

• • •:•••: • • • • • ' . . • • • •

Sill
32E-09
4.1E-07
3.0E-07
7.2E-47
3.1E-07
l.»E-07
4.IE47
55E-«
7.4E-«7
3.1E-07
4.SE47
7.6E-07
l.SE-«7

KE-03
2.0E-05

1.IE-M
5.7E-03
1.1E-03

4.1E-M
6.0E-04
UE-«4
3.7E-07

SSS'?
3.<E4»
46E-07

3.SB47
IOE-07
3.3E-J7
Z3E-47
5.3&07
(.IE-M
I3EJ17
3.6E-07
5.0B-07
I.4E-07
J.IE-S7

13E43
15EJ>5

1.IE-M
7.1E-»5
I.4E-03

1.U3
7.7E^4

1.4E-M
4.4E-W

|1] MADEP.1994. Background DocumenUUon (or tht Development of MCP Numeric*! Standards. April 1994.
ND - no data available
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CT3S1DSL

EXPOSURE TO DIRECT CONTACT AND INCIDENTAL INGESTION OF SURFACE SOIL - SULFATE LANDFILL

RECEPTOR: NEIGHBORHOOD RESIDENT (AGES 7 THROUGH It) - FUTURE LAND USE

OUN CORPORATION

WILMINGTON, MA FACILITY

TABLE At-5

22-Miy-97

NONCARCINOGENIC hH-tC'l!> (CONTINUED)

' - ' ' - r
Sodium
Thallium
Vanadium
Zinc
Chlortdi
Nltrogftv Ammonia
Sulf>uaiSO4

tttL

fart* '
37

O.M

14.S332
22.5167

61.5
17

30.:

WCWOOM

' ':??''*•»
1.00
0.71
l.OC

0.71

^; «gj^j

2-6E-M

4.1E-07

8.4E-07

4.7E-07

fff JL ff ftfk,*^ "• "• Jxl., -s r
f > ^nr

0.01
a os
0.02

0.05

'taSSSw'^
1JE-08

l.SE-06

S.1R07

1.7E-06

i'S3;.
8.0E-05

7.0E43

3.0E-01

3.7EJJ1

KWUW .. ..

3.2E-04

5.»E-05

:.»E-«<

' air-'
1SEJM

11EJM

rTE-Oi

4.J&M

SfiSw'
4.TE-M

17E-04

S.<E-M

5«E-«

[1] MADEP. 1994 Background Documentnion for the Development of MCP Ninmrkal Standndi. Apiil 1994

ND - no dmU «™i»bl«
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CTSSIDAL

EXPOSURE TO DIRECT CONTACT AND INCIDENTAL INGESTION OF SURFACE SOIL • ENTIRE SITE (EXLUDING SULFATE LANDFILL)
RECEPTOR: NEIGHBORHOOD RESIDENT (ACKS 7 THROUGH IS) - FUTURE LAND USE
OLIN CORPORATION
WILMINGTON, MA FACILITY
TABLE At-<

EXPOSURE PARAMETERS EQUATIONS

• • • " • '. • • : - :*xu**m. ::. • : ' • . - • • SYMBOL '•••' - - • : : ' -;- VAUWB : • •'•••- •. ' ' > -iv. 'was?; ' '" :; '. : •' •
CONCENTRATION SOU.
INGESTION RATE
ADHERENCE FACTOR
AVERAGE SURFACE AREA (1)
RELATIVE ABSORPTION FACTOR-ORAL
RELATIVE ABSORPTION FACTOR -DERM
CONVERSION FACTOR

BODY WEIGHT a)
EXPOSURE PERIOD
EXPOSURE FREQUENCY (3)
EXPOSURE DURATION
AVERAGING PERIOD

CANCER
NONCANCER

IOHMU
m

AF

SA

HAF-0
KAP-D

CP
BW

EP

EF

ED

AP

AP

ohcnicd^nk
50

0.51

4.521
ctnncil ^>dfc
dwricd^dlc

I.OOB-04
42

10

12

1

75

10

<*«™c*l-n~l4o
r^-ioil/dty

n,«OA:m^Uji
cmVdiij

unMaM
ui«la>
k|/ir«

k|

r— «
•v«t<A^«r
d^/evM

7~n

TW

^^"•W^jiSwai^v^-'"-1

MADBP. 1995
MADBP. 1995
cikulMai p<r MADEP, 1995
MADBP, 1994. 1995
MADEP. 1994. 1995

nfculMd pv MADEP, 1995
Awmpllo.
Aauirftiofl
Avumflkia

MADBP, 1995
AMumDIkiii

(1) 50lh p«c«flUl« of arbor ira. for ntlm had. hunk, faramo. low !•(».
(2) 50th pcrofnUU ofbodjr wdfhu far rralv.
(3) 2 evnu pv monk. M|J> lluai|h OOakm.

MADEP. 1994. Bickfround Documnuilaii fcrlh. DndopmMl of MCP Nuitakil SUnknk. April 1994.
MADEP. 1995. Guiduici fcr Dtipxil Stu liik ChincUriulion. I/Krim Fim] Polio? W9OORS-95-U1. July IW5,

CANCER RISK - INTAKE ("«/k«-*T) I CANCER SLOPE FACTOR (BfAf-d.;)'-!

HAZARD QUOTIENT - INTAKE (mt/kf-imj} 1 REFERENCE DOSE (««/k»-d^)

INTAKE-INGEniON - lOHMkoll « IR I RAF-O I CF I EF i ED i EP
BW i AP 1 545 i*J^Ji

INTAKE-DERMAL- IQHMfcslI i SA I AF I RAF-O ¥ EF 1 ED 1 EP » CF
BW » AP i M5 ifl^jr

•i\hhr«2^pTc«<l\»uriioU\CTSSIDAL.XLS 2:26 PM



CTSSIDAL

EXPOSURE TO DIRECT CONTACT AND INCIDENTAL INCESTION OF SURFACE SOIL • ENTIRE SITE (EXLUDING 8ULFATE LANDFILL)

RECEFTORl NEIGHBORHOOD RESIDENT (AGES 7 THROUGH 1*) - FUTURE LAND USE

OLIN CORPORATION

WILMINGTON. MA FACILITY

TABLE At-*

09-Jw-97

CARCINOGENIC EFFECTS

.• : ;:r:;; W. ' • '••! ..:." '̂ ^m ;̂ ;,i
l,l-DichknMkcn>

MahjrltneOikifUt

TonchloxMlhein (PCE)

2-Mahjl^l.rol (0-Craol)

BoiuXOAnhnom

BcnnXOPmiK

B«nzoO»PluonnUMfM

Bcrao(k)PluonfthcM

ButyRMnzylpMuluc

ChlTMM

Indmo (1.2,3-«d)Pyf«n*

4.4--DDD

4.4--DDB

4.4--DDT

Aldrin

Alphi-BHC

Alphi-CMorduie

Did<Mn

Gunm-BHC (Unknt)

Gunm-ChlordtM

Hcpudibr

HepucMor Epoii*

PCB-1016

AnOTfe

Britain

C«Mum

L»d

0.0009104

0.002610076

0.00117224

0.0060315

0.974M979

0.71003093

0.456302246

0.5212271

0.193246212

I.0933603M

0.2J962265

1.051 156552

I7.72M9104

0.013510216

0.01495761

0.096925714

0.00011633

0.001541392

0.001231571

0.0007KI92I

0.007240963

0.001274346

0.000056654

0.0001206

0.0156401

9.554361571

0.037X4618

0.4091042

1:02

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

0.91

1.00

1.00

1.00

1.00

1.00

0.96

1.00

1.00

1.00

1.00

1.00

1.00

0.15

1.00

1.00

5-2E-12

1.4E-11

9JE-12

5.IE-09

S.7B-09

2.4B-09

2.7E-O9

5.7E-09

I.4E-09

5.08-09

2.0E-07

7.IE-1I

7.SE-11

5. IB- 10

4.3E-12

7.78-12

6.4E-11

4.IE-12

3.IE-1I

6.7E-12

3.0E-13

6.3E-I3

6.98-11

5.0B-OI

2.0E-10

S.«:.:SŜ

***$ |f:plW||f||::i|

0.10

0.10

0.10

0.20

0.20

0.20

0.20

0.20

0.20

0.17

0.02

0.20

0.20

0.20

0.25

0.11

0.05

0.25

0.20

0.05

0.20

0.20

0.07

0.03

0.03

2.4E-11

6.4B-11

4.5B-11

4.7B-0*

3.4B-OI

2.2B-OI

2.5B-OI

5.3E-0*

1JB-OI

4.38-01

1.IB-07

6.3B-10

7.2E-10

4.7B-09

4.9B-I1

6.6E-11

1.5B-I1

4.7E-11

3.5E-IO

1.5E-II

2.7B-12

5.SE-12

2.6B-10

6.9B-OI

2.7B-10

StJMHWVCMtC

6.0B-01

7.3B03

5.IB-O2

ND
7.3B-01

7.3E+00

7.3B-OI

7.SE-OJ

ND
7.3B-03

7.3B-01

4.9E-03

1.48-02

2.48-01

3.48-01

3.4B-01

1.7B + 01

6.3B+00

1.3B + 00

1.68+01

1.3B+00

1.38+00

4.58+00

9.18+00

2.0B + 00

1.58+00

4.38+00

ND

ND

BKWSK ' • • • ' • . • • • • •

I.1B-I2

I.OB-13

5.0B-13

3.78-09

I.7E-OI

1.7E-09

2.0B-10

4JE-11

9.98-10

2.4B-II

2.IE-09

I.7B-11

2.78-11

1.78-10

7.28-11

4.98-11

1.48-12

6.58-11

4.98-11

1.68-12

I.3E-12

5.7B-12

1.4B-10

7.5E-OI

I.5B-IO

. . . . ; . - , : - . - . . . . : JW(J

1.4E-11

4.IB-I3

2.3B-I2

3.4E«t

2.5E-07

1.6B-OI

1.1849

J.8E-10

9.1B-09

2.18-10

2.5B-09

I.6E-IO

2.48-10

I.6E-09

I.3B-IO

4.2E-10

1.98-11

7.58-10

4.5E-10

2.0B-1 1

lJ2B.il

5.3B-11

5.38-10

I.OB-07

I.2E-09

4K-W

i.tt-n
S.9B-I3

2.IE-I2

3.IE-OI

2.IH-07

1. 18-01
2.08-09

4.3B-10

l.OB-Ot

2.4B-IO

5.3B-09

1.7E-IO

2.78-10

I.IEO9

9.18-10

4.78-10

2.SB-I1

IJB-IO

3.0B-10

2.9B-11

1.4B-11

5.98-11

6.7E-10

1.IE-07

2.0E-09

v~ •;-•:•:• sum
|l| MADEP, 1994.

ND - ID ifau •wiliblc

tmemuon lot Ihe Dtvdopmcrtof MCP Numcncil SUnknk. April 1994.
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CTSSIDAL

EXPOSURE TO DIRECT CONTACT AND INCIDENTAL INCESTION OF SURFACE SOIL - ENTIRE SITE (EXLUDING SULFATE LANDFILL)
RECEPTOR: NEIGHBORHOOD RESIDENT (ACES 7 THROUGH 16) - FUTURE LAND USE
OLIN CORPORATION
WILMINGTON, MA FACILITY
TABLE A6-*

NONCARCINOGEMC EFFECTS

y :̂, ~M™*,,. \'.:^^jjm

l.l.l-Trichbroetriinc

1.1-DichloroeUiene
2.4.4-THmoJiyl-l-pcnm,

2-biunone (MEK)
Acetone
Methjlene Chloride
Tonchloroethene (PCE)
Toluene
2-McthyIitephthileitc
2-M«hyl^iei»l (o-Crt»ol)
AcerupMhene
AcmjfcUiylone
Arthnuene
Bcnxo<")Anlhncene
Berao(»)P;m
Beroo<b)FluonnUiene

Be«zo<|.h.i)Pcr7lcnc
BenzoOOPluonnlhene
BenzoicAcId
ButybenzTlphthtltte
CnryMTM
Di-rMaitylpMritUU
Dl-n-odrrphUiibte

>ibcnzonjnn
Dioth^ljMluUU
nuonntherc
luorene
ndcno (1.2,3<d)P)>renc

N-NIUOiodiphcnrliininc
Nlphthtlene
Phentnthrcne
Phenol

0.006324323

0.0009«04
0.00053105

0.000517312
0.00789I9J4
0.0026)0076
0.00117224

0.003JW972
3.3t426»55
0.0060515

1.04778635
2.559277806
I.7857420M
0.97406979
0.71003095

0.456302246
0 Jit 12645
0.5212271

0.404715418
0.193244212
1.093360514

0.277702126
O.OD19MI6
0.277474248
0.03WKT7W
2.677110124
2.57569671
0.25962265

1.051156552
3.356851364
6.362283244

0.337041

i-y^^^M
1.00

1.00

0.99

1.00

1.00

1.00

1.00

1.00

1.00
1.00

1.00

0.91

1.00

0.91

0.91

0.91

0.91

0.91

0.96

O.W

0.91

0.96

0.96

1.00

1.00

1.00

1.00

0.91

DM
1.00

0.91

1.00

P:-̂ I1

2.5E-10
3.8E-1I
2.IB-11
2.0B-II
3.IB-10
I.OE-10

7.3E-I1
1.3B-10
1.3B47
2.4B-IO
4-IB-Ot

9.1B4I
7.0B4I
3.5B4I
2.5B4I
1.6B4t
1 .06-01
1.9848
1. 5841
7JE49
3.9E-OS

1.0848
3.1849
I.1B4I
1.5B49
I.OB-07
1.0B47
9.2B49
3.9B4I
I.3B47
2.3B47
1.3E48

lill::̂ l̂i;:;-il
0.10

0.10

0.11

0.10

0.10

0.10

o.io
0.12

0.20

0.19

0.20

0.18

0.29

0.18

0.11

0.18

0.18

0.18

0.18

0.18

0.18

0.18

0.18

0.19

0.02
0.20

0.20

0.18

0.18

0.10

0.18

0.26

• ' • ' . • . - . - ••-.;. •••:,. . • • - . • •

iî |li;i::̂ Sl||:
I.1E49
1.88-10
I.1E-IO
9.3E-1 1
1.4849
4.8B-10
3.48-10
7.1E-10
1.2E46
2.0849
3.IB47
8.3B47

9.3B47
3.2S47
2.3847
I.5B47
9.4848
1.7B47
1.3B47
6.2E48
3.6847
9.0E4t
2.7841
9.4841
1. 48-09
9.7847
9.3847
I.4B4I
3.4847
6.IB47

2.IE46
1.6B47

9.0E41

9.0E43
2.1B41
6.0B4I
1.0B41
6.0E42
1.0842
2.0841
3.0842
5.0842
6.0842
3.0842
3.0841
3.0B42
3.0B42
3.0B42
3.0842
3.0842

4.08+00
2.0841
3.0842
1.0841
2.0E42
3.0B42
I.OB41
4.0B-02
4.0B42
3.0E42
5.0842
4.0842
3.0842
6.0B4I

;:;•;:..':.;.':' ̂ UOTdfiHT '. . ; •; •; •; ; •. QWniBrt';\ -:
:. . ''vKAliAeTO v. •;.

2.88-10
4.3E49
I.OE-10
3.4E-1 1
3.1E49
1.7B49
7.3B49
6.4B-IO
4.4E46
4.7E49
6.8B47
3. OB-OS
2.3B47
1.2B44
8.4847
5.4E47
3.4847
6.2E47
3.8849
3.6E4t
1.3E46
1.0847
1.5B47
3.SB47
1.9849
2.6E-06

2.5E4«
3.1E47

7.9B47
3.3B46
7.6B46
2.2B41

-I.-. .V:.'. :•! • ; •'.:. :':•. :V:i:V:1':. ,:

I.3E49
2.0E48
3.1E-10
1.6E-10
l.4E4t
I.1B49
3.4B4I
3.5E49
4.1E4)
4.IE4I
6.3B46
2.IB43
3.IB46
1.IB45
7.7B44
4.9E46
3.IE46
3.6B46
3.3B-08
3.1B47
I-2E-05

9.0E47
I.3E46
3.IB46
1.7E49
2.4843
2.3B43
2.8B46
6.8E46
I.5E45
6.9845
2.6E47

1.5E49
2.4B48
6.IE-IO
1.9B-10
I.TB-Ot
9.IB4>
4.IB4I
4.2E49

4.5845
4.6B4I
7.0B46
3.IB45
J.3E-06
I.2B45
8.5E46
5.5B46
3.5B46
6.3B46
3.6E4*
3.5B47

1.3845
1.0846
1.5B4*
3.5846
3.6B49
2.7845
2.6B4)
3.1B46
7.6B46
1. IE-OS

7.SB45
2.9B47

p:\olin\wi' -t\hhn2\tproil\iurfioU\CTSSIDAL.XLS •9/97 2:26 PM



CTSSIDAL
EXPOSURE TO DIRECT CONTACT AND INCIDENTAL INGESTION OF SURFACE SOIL • ENTIRE SITE (EXLUDING SULFATE LANDFILL)
REcerroRt NEIGHBORHOOD RESIDENT (AGES ̂  THROUGH it) - FUTURE LAND USE
OLIN CORPORATION
WILMINGTON, MA FACILITY
TABLE A*-«

09-Jui-77
NONCARCmOOENIC EFFECTS

• • • : • • • • ! ' ' ' •'• '• 9Q& • • ^titWJtiJKftt -..; ;-::/.;;
:

o Îh,™..,,̂ -.

4,4'-DDD

4, 4' -DDE

4,4'-DDT

Aldrin

Alpln-BHC

AlphiOilonkm

Dlddrin

Bndowlfinl

BndDwlbiiD

Endrtn

Bndriii IMOIII

Gtmmi-BHC (Undm)

Gtmnw-Qikmfam

thfUohtor

IfapuchlorEpoiid.

PCB-IOI6

Aluminum

Antimony

Anno

Buium

B«7llium

Cidmium

(Uldum

Chromium IU

Chromium VI

CotMk

Cy.nkJ.

Iron

Lad

MtnftncM

Mcrcurr
NfcU

Sdofem

Sodium

Tntlllum

VindUim .

Zinc

Chknid*

Niuogwi. AmmonU

Sultou u SO4

2.174239131

37.72849104

O.OI33102W

0.01495768

0.0969257»4

0.00011635

0.001541392

0.001231571

0.000780928

0.00131 II 12

0.00333234

0.001643931

0.000729454

0.007240963

0.001274346

0.000036634

0.0001206

0.0 156408

5693.433333

1.696626612

9.554368571

21.64126823

0.037884611

0.4091042

2380.73896

146.239461

16.15105122

3.020114384

0.202692

8533.9552)6

44.19659863

«6.62 145349

0.128231552

8.0484322

0.633335458

67.04148273

0.546068228

17J3779468

43.38254963

54.3014319

78.05334668

1898.499298

1.00

1.00

0.96

0.96

0.96

1.00

0.96

1.00

1.00

0.96

0.96

1.00

0.96

1.00

1.00

1.00

1.00

0.96

1.00

1.00

0.71

1.00

1.00

1.00

1.00

l.S»

1.00

0.50

1.16

1.00

1.00

1.00

1.00

0.71

1.00

0.71

; :-. .• • •; «rt**r: :;;.,. ;.:.::;::

1. 58-08

1.58-06

5. 18-10

5.68-10

3.68-09

3.28-11

5.8E-11

4.8B-I1

J. 18-11

4.98-11

1.38-10

6.48-11

2.78-11

2.88-10

5.08-11

2.28-12

4.7B-IJ

5.98-10

6.6E-OI

3.7B-07

(.08-07

1.5B-09

1.68-08

5.78-06
6.48-07

2.2E-07

7.9B-09

8.8B-07

6.3E-06

5.08-09

3.28-07

2.58-08

2.18-08

4.9B-07

1.78-06

2.2B-06

gipf '•"M "̂':- '-.'.•?.

0.20

0.02

0.18

0.18

0.18

0.23

0.18

0.05

0.25

0.18

0.18

0.25

0.18

0.20

0.05

0.20

0.20

0.18

0.10

0.03

0.05

0.03

0.14

0.04

0.09

0.14

0.30

0.01
0.14

0.05

0.35

0.00

0.01

0.03

0.02

0.05

^j*£pi
7.88-07

1.4B-06

4.4B-09

4.8B-0*
3. 18-08

3.7B-IO

5.0B-IO

1. 18-10

3.3B-10

4.2B-10

I.1B-09

7.4B-IO

2.4B-IO

2.6B49

1JB-IO

2.0B-1I

4.4B-1I
J.1E-09

3.1B-O7

5JS-07

2. IB-OS

2.1B-09

l.OB-07

I.1B-05

2.6B-06

7.8B-07

1.1E-07

4.9E-01

2.2B-05

1JB-08

5.IB-06

2.3B-09

9.9E-09

1.7B-06

1.6S-06

7.7B-06

•:•--.• • • . • • . ' : . • . - . : • . • • • • • • • . . - • SVMM AS* HK&tRD HOW*

llSo't
3.0B-02

2.0B-02
5.08-04

3.0B-04

3.08-04

3.0E-03
5 .08-04

6.08-05

5.0B-05

6.08-03

6.08-03
3.08-04

3.0B-04

J.OE-04

6.0E45

5.08-04

1.38-05

7.0B-05

4.0E-04

3.0E-04

7.0B-02

5.0B-03

5.0B-04

1. OB tOO

5.08-03

6.0B-02

2.0E-02

7.58-04

4.78-02
3.08-04

2.0B-02

5.0B-03

I.OB-05

7J5B03

3.0B-01

3.7B-01

:.:::::;:>'.;.-:?«fi-- • . : . • . . • . . . ; : - . • ;

2.8B-06

7.4B-05

I.OB-06

I.IB-06

7.3E-06

I.1E-06

1JE-07

l.OB-07

6.1E-07

IJ2E-09

2JB-08

2.1B-07

9.1B-08

9.4E-01

8.3E-07

4.48-09

3.6E-07

1.48-06

1.78-04

1.28-03

1.68-06

3.08-07

3.28-03

5.7B-06

I.3B04

3.7B-06

4.0E-07

IJE-OJ

I.3E04

I.7B-05

1.6E-05

5.0E-06

2.7E-04

7.0B-03

5.7E-06

5.9B-06

,.:, :.:;, :;•:-. •.-.-,.•.• .̂ iJJ

2.68-05

6.88-05

8.7E-06

9.7B-06

6.3E-05
I-2B-OJ

I.OB-06

1.9E-06

7.0B-06

7.18-08

1.9E-07

2.58-06

7.9B-07

8.7B-06

1.9B-06

4.IE-08

3.38-06

7.28-05

7.78-04

1.7E-03

3.0E-05
4.18-07

2.18-04

1. IE-OS

5.3B-04

1 .58-0 5

3.5E-06

6.58-04

4.88-04

3.9B-03

2.58-04

4.68-07

1.28-04

2.58-04

5.2B-06

2.1B-05

•:• : • ; • : .'.*' :'-' V**.

fffl'-

2.9E-05

1.4E-O4

9.73-06

1.18-05

7.0E-05

1.3E-05
1.18-06.

2.7E-06

7.7EO6

7.9E08
2.18-07

2.7E-06

8.88-07

9.78-06

2.78-06

4.5B-08

3.78-06

8.IB-05

9.3E-04

3.0B-OS

3.98-05

7.18-07

2.4B-04

1.68-05
6.68-04

1.78-05

5.98-06

1.88-03

6.IB-04

5.5E-05

2.7E-04

5.4E-06

5.98-04

5.18-04

1.18-0!

2.7E-05

•:--V:-;:.-:'-::-----::»MI'
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UWSSIDAL

DIRECT CONTACT AND INCIDENTAL INGESTION OF SURFACE SOIL • ENTIRE SITE (EXLUDINC 8ULFATE LANDFILL)
RECEFTORi irTILITY WORKER - CURRENT AND FUTURE LAND USE
OLIN CORPORATION

WILMINGTON, MA FACILITY
TABLE A6-7

09-Ji»i-97
EXPOSURE PARAMETERS EQUATIONS

. • • ' • . • I . ' , ; ; " ' •::•-:•. :. - . wuui^tW '••.^^ •' • • • • SlOrtOti " ^' ".'' : '' ' V»t» ' ' ' ' ' '• ''• •' : '• ' •• ' OHfl*- •• •' ' "• ' '•

CONCENTRATION SOD,
INGEITION RATE
ADHERENCE FACTOR
AVERAGE SURFACE AREA (1)
RELATIVE ABSORPTION FACTORORAL
RELATIVE ABSORPTION FACTOR -DERM
CONVEIWON FACTOR
BODY WEIGHT
EXPOSURE PERIOD (2)
EXPOSURE FREQUENCY a)
EXPOSURE DURATION
AVERAGING PERJOD

CANCER
NONCANCER

[OHM1_
IK

AP

SA

KAPO
KAP-D

CF
BW

EP

EP

ED

AP

AP

dictnica] ^wcirk
500

0.51

5.200
dierrtct] tpKifio
dioricil t̂ciBc

l.OOE-M

70

2.74E-02
10

1

75

2.74E«2

d««>lfp>ik

a -̂wM .̂1
TV*0*m'-*in

cm'/*,
U10tl«i

u™d—
kj/m.

k.
;<ui

cv«U>>u
<kj/<v>ni

T-"
T<u»

:,:v.:, .v;-:- «»»• : -:••---• :•
MADBP. 199S
MADBP. 1995
okuUwd pv MADBP. 1995
MADEP. 1994, 1995
MADEP. 1994. 1995

USEPA, 19(9
AMirrftion
AMUmplion
AHUrrftion

MADEP. 1995
Anunvtion

(1) SOth pnwtileofurfottuvu fcr majv: h«d>. hind*, trnw.
(2) 5 <k;i per w>ek for 2 weeti.

MADEP, 1994. Bickfiound DocumruUon brllic Dcvdopaxrtof MCP Numerfcil Sundudi. April 1994.
MADEP, 1995. O>H<fcnc« fcr Diffota SB. Rltk OiimunuUon. Inwin PlMl Pollcr WSCJOKS-95- 141. Jul7 1995.
USEPA. 19(9. Elptmre Fidon PUn*ook-£PA/««3/l-S9/D43. M.y 19<9

CANCER RISK - INTAKE (^*»-J.j) i CANCER SLOPE FACTOR (««/li|-4^r-l

HAZARD QUOTIENT - INTAKE (ir(*<-d>;) / REFERENCE DOSE (af/kf-ifjt

INTAKE-INGEITION • IOHMh.0 1 P> i RAFO I CF I EF I ED I EP
BW i AP i MJ itaj»^T

INTAKE-DERMAL - [OHMV>' I SA I AF • RAF-O i EF i ED i EP i CF
BW • AT < M5 J^Wjr

wil--—Hhhia2\spitad\iurfMil\UWSSIDAL.XLS "9/97 2:14 PM



UWSSIDAL

DIRECT CONTACT. AND INCIDENTAL INCESTION OF SURFACE SOIL - ENTIRE SITE (EXLUDINC SULFATE LANDFILL)

RECErTORi UTILITY WORKER - CURRENT AND FUTURE LAND USE

OLIN CORPORATION

WILMINGTON. MA FACILITY

TABLE A«-7

09-Jun-97

CARCINOGENIC EFFECTS

"-:': Jr.:; •.-:.-.. v ,•..::;-..'" '.;:.: .;. :,.::;. .' •'-.- ..;.. .':-,; • : . . • • . • • .• S(Ni, ••.•.;;• .i;,1.:;;.,:..:-;1. <NG*»t*X» - •': ' • • •' ffqfr jlff!;-:-:'::.v'-- -* •&'#• :;..:.:•:..:-...:-. :fifaffo.<fc;h,y, •- .•.:•.-;•.•::.•;•:• •.•/lj^«|lffi«;yy:;^..^)it;y/f;f((^f:.; ; ••:-;:• Y.fJ^StVldSltB:1' ;••':• .-::< (̂S )̂|̂ ;:i-::f;:.:::..:tO#*jfe-'.: : :.':

...:'.:. X-;:Y
:': .' ''xt. ' f- ''••- '•'. ;'"/;? ™ -: ' - : • ; • . • ; :. f- '* ;;:' .' ,•' oHTOnrnuiiwr ji i: j;;-;.: .d;: «*»• •' : • . • , . • > • . -';:W^^^^^^^^^^^^K /̂Sî ^^^M^^a^^^^!:^ t̂̂ ^^^ • :v; MSkjicuj^^satoisipS;';-

• • •' '•• ' ' • :••'•' •-' '• -'-•' ' '• •'••• -- "• '• " '•'. •' • •' '• • " • • • "" • IMW - ':•:• ;: : - ;: ~ - '- -:. »•' tii • • ' ' •'• '":'•' - v" 'mutt'i"mw*im!̂ :':.m*:«x™ "^X'liftiia^rs^^ikaiMN^i^1. .•••• : • :-•• •• -:K'. ' ; :. :•. ^ ^: ;• • • ^ " -^ -^ .rj*™ ••"!:••-««»••:;: : • -
1,1-DichlonMhdK

M«hrl«n« Chlond.

T«nc*iloioOm (PCE)

2-M«h,l|*«cl <o-C™l)

BcnzodlAKhncoK

BcnuK>)P)m>>*
Bouo<b) Fluomthtnc

Bcnzo<t ) PhwruKh cnc

Buylb«iZ7lpMli>l«u

ChrjMfM

l»ta»(l.2.3-«i)l^«.

bUG^h7lH.,rn^h^u
4.4'-DDD
4,4'-DDE

4.4'-DDT

Aldrin

Mphi-BHC

Alplu-Oilonline

Did*in

C«mm>-BHC (Undtm)

GftffMH-OilonkM

H«|Udilor

HofUchlor Epodd.

PCB-10K

Ancfio

Bc^ Ilium

Cidnium

L-d

0.0009804

0.002610076

0.00187714

0.0060515

0.97406979

0.71003095

0.456302246

0.5212271

0.193246212

1.095360314

0.2396226S

1 051 156552

37.72149104

0.013510286

0.01495761

0.096925784

0.00081635

0.001J41392

0.001231571

0.000780928

0.007240963

0.001274346

0.000056(54

0.0001206

0.0156408

9.554368578

0.037884618

0.4091042

44.89659863

1.02

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

0 91

1.00

1.00

1.00

1.00

1.00

0.96

1.00

1.00

1.00

1.00

1.00

1.00

0.85

1.00

1.00

7.1B-14

1.9B-I3

1.3E-I3

7.0B-1I

5.1B-11

3.3B-11

3.7B-1I

7.8E-M

I.9E-I1

6.SB-1 1

9.7E-13

1.1B-12

6.9B-12

5.8B-14

I.1B-13

8.8B-14

5.6B-I4

5.2E-13

9.1B-14

4.IB-15

8.6E-I5

9.5E-13

6.8E-10

2.7E-12

• • • • • . ' . • • - . - • . • • • : . • • • • : • • . ' • • ••:-: ' . . ' :1 ' • • . • • . • • : • .,;•;. •:'"•;: A" "-' .V:V. ' " : • • ' . • • • • ' •• ' ": • ' • • .-.' f ••.':•••

0.10

0.10

0.10

0.20

0.20

OJO

0.20

0.20

0.20

0 17

0.02

0.20
0.20

0.20

0.25

0.18

0.05

0.25

0.20

0.05

0.20

0.20

0.07

0.03

0.03

3.8E-I4

I.OE-13

7.1B-14

7.4B-11

3.4B-11

3.5B-11

4.0B-11

8.3B-11

2.0B-I1

6.8B-11

2.9B-IO

I.OB-12

1. 18-12

7.4B-12

7.7B-14

l.OB-13

2.3B-I4

7.4B-14

5.5B-13

2.4B-I4

4.3E-15

9.IB-15

4.2E-I3

I.1B-IO

4.3B-13

6.0E-01

7.5EO3

5.1E-02

ND
7JE-01

7.3B + 00

7.3B-CI

7.3E-02

ND

7.3E-03

7.3B-01

I.4B-02

2.4B-OI

3.4E-OI

3.4E-OI

l.TEtOl

6.3E*00

1.3B+00

l.«E+01

1.3E+00

I.3B+00

4.5E+00

9.1E+00

2.0B4-00

1.5B+00

4.3B+00

ND

ND

4.3B-14

1.4E-13

6.IE-15

5.IB-II

3.7B-10

2.4B-11

2.7E-12

5.7E-I3

1.4E-II

3.4E-13

3.8E-1I

2.3E-13

3.6B-13

2.4E-12

9.9E-13

6.6B-I3

1.IB-I3

I.9E-I3

6.7E-13

I.2E-I3

1.8E-I4

7.8E-I4

1.9E-I2

1.0EO9

1-2E-1I

. • . • . , . , - . : . . . . , i?g>H.

2.3E-14

7.6E-16

3.6E-I5

5.4B-11

3.9B-10

2.5B-I1

2.9E-I2

6.IB-I3

1.4B-1I

3.3E-13

4.0E-12

2.5B-13

3.9B-13

2.5E-I2

1.3E-I2

6.6E-I3

3.0E-I4

I.2E-I2

7.1E-13

3.IE-I4

1.9E-I4

8.3B-I4

8.3E-I3

I.6B-10

1.9E-12

.•.:™:;.:::V::.:̂ i|f.

6.6E-14

2JE-13

I.OE-14

l.OB-10

7.6B-IO

4.9B-1I

S.6E-12

I.2£-I2

2.8E-II

tf.TE-13

4.2E-11

4.8E-13

7.5E-13

4.9E-12

2.3E-12

1.3E-12

I.4B-13

2.1E-I2

I.4E-I2

I.5E-I3

3.8E-I4

I.6E-I3

2.7B-12

I-2E-09

I.3E-1I

•;•••••••» :*•••»••••
|l| MADEP. 1994. Bukfiaind DocumauUon bi lh« DcvelDpmeA of MCP Numlul SUnduik. April 1994.
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UWSS1DAL

DIRECT CONTACT AND INCIDENTAL INGESTION OF SURFACE SOIL - ENTIRE SITE (EXLUD1NG SULFATE LANDFILL)

RECEPTOR! UTILITY WORKER - CURRENT AND FUTURE LAND USE

OLIN CORPORATION

WILMINCTON, MA FACILITY

TABLE A6-7

OWun-97

NONCAHCmOGENIC EflECTB

. ̂ £. :• K «,M«y,v.:: ". .:• '' •,• ••••™<£*ui£M ̂ l^rlM ::- • :::X^^$0^^^m:^^^ î:^^^ ESS*?.
• • " • . ' • Y . V . •' • '.. " • " • - • '• ' • "• ' i«n*»>; '•' '• '•

I . I . I -TnchionethuK

1.1-DkMonMthenc

2.4.4-Trimohyl-l-pentene

2-BuUnone (ME1Q

Acetone

MeUi;leneQiloH<)>

TxnchfclDtlhene fPCE)

Toh»r»

2-M«hylntphl>ul<m

2-Methjtlphtnol (o-Crool)

Ac«ntphth«w

AccnphUiJfUn.

AnUincm*

B«nu>(>)Ar<hnc«

BenzcKilPjmic

B«nzo<b)Fliionnlhcnc

Bmo(|>.I)Pcn>lcnc

BenloOOFluortntheno

Bouofc Acid

Buqrlbmzylpnlh title

Qll^MfM

Di-ttfeltylpMhiUe

Di-fl-octylphlhlUU

Ditunlofcnil

DitthylpnthtUu

^tuonnthcnc

Fknnnt

IncUno (1.2.3-ccf)P7T«ne

N-Nil™>di[»icnyltimlnt

Ntphlhtltoe

PhcmnDinne

Phonl

0.006324323

0.0009*04

0.000)3105

0.000517312

0.0078919)4

0.002610076

0.00117224

0.003269972

3. 3*426955

0.0060)13

1.04775633

l.))9277S06

1.7S)7420t6

0.97406979

0.7100309)

0.456302246

0.288 12645

0.5212271

0.404713488

0.193246212

1.0953605(4

0.279702126

0.082199416

0.277474248

O.OUXK6766

2.677110124

2.57369671

0.2)962265

1.051156552

3.356851364

6.3622S3244

0.337041

• " ' V tt} • •"'• ''•••'' '"' "- #t»tr4«i'&?i"
1.00

1.00

0.99

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

0.91

1.00

0.91

0.91

0.91

0.91

0.91

0.96

0.96

0.91

0.96

0.96

1.00

1.00

1.00

1.00

0.91

0.96

1.00

0.91

1.00

1.2E-09

1.9E-IO

l.OE-10

l.OE-10

I.5B-09

5.2B-10

3.7B-10

6.4B-10

6.6E-07

1JE-09

2.1B-07

4.6B-07

3.SB-07

1.7B-07

I.3B-07

8. IB-OS

5. IB-OS

9.3B-OS

7.6E-OS

3.6E-OS

2.0E-07

5.2E-08

1.5B-08

5.4E-OS

7.5E-09

5.2E-07

5.0E-07

4.6E-0>

2.0B-07

6.CSE-07

1.IE-06

6.6E-0*

":.;:.:•;•:: -: ••••••:.•.. fit :' ' ' ;:-'f
0.10

0.10

0.11

0.10

0.10

0.10

0.10

0.12

0.20

0.19

0.20

0.1S

0.29

O.IS

0.18

0.18

0.18

0.18

0.18

0.18

0.18

0.18

0.11

0.19

0.02

0.20

0.20

0.18

0.18

0.10

0.18

0.26

: : *n«*»-4»T> "•'.".'• t«*«-*«rt : "• '-: : •' TKOtsaotf: :;; :-;T- Di«MAfc?'i :'.;'.. Qixrraart
6.6E-10

l.OE-10

6.1E-11

5.4E-I1

S.2E-10

2.SE-IO

1.9B-10

4. IB- 10

7.0B-07

1.2E-09

2.2E-07

4.8B-OT

].4B-07

1.8B-07

1.1B-07

l.SBJM

5.4E-OS

9.7B-OS

7.5EOI

3.6E-OS

2.0B-07

5.2E-OS

1.5E-OS

5.4E-OS

7.9B-10

5.6B-07

5.3E-07

4.9B-08

2.0E-07

3.5E-07

1.2E-06

9. IE-OS

9.0E-02

90E-OJ

ME-01

2.0E«M

1 OE'OO

60E-02

10E-01

20E*00

JOE-02

50E-01

6.0E-41

30E-«2

JOE»00

JOE-02

JOE-OJ

JOE-02

JOE-02

30E-02

4.0E+00

2.0E*00

J.OE-02

l.OE^OO

20E-02

30E-02

IOE*M

4.0E-01

4.0E-01

JOE-02

5.0E-02

<OE-02

JOE-02

60E-OI

I.4E-OS

2. IE-OS

5.0E-10

5.1E-1I

1.5E-09

8.7B-09

3.7E-09

S.2E-IO

2.2B-05

2.4E-09

3.4E-07

I.5E-05

I.2E-07

5.SE-06

4.2B-06

2.7E-06

I.7E-06

3.IE-06

I.9E-08

LIE -01

6.5E-06

5.2E-OS

7.7E-07

1.8E-06

9.3E-10

1.3E-06

1.3E-06

1.5E-06

3.9E-06

1.6E-0]

3.8B-05

1.1B-07

7.3E-09

1. IE-OS

3.0E-IO

2.7B-1I

S.2B-10

4.6B-09

I.9E-09

2.0E-IO

2.3E-03

2.3E-09

3.6B-07

1. 68-05

I.SE-07

6.IB-06

4.4B-06

2.8B-06

1.IE-06

3.2E-06

1.9E-OS

1. IE-OS

6.SE-06

5.2E-0*

7.6E-07

l.SE-06

9.9E-11

1.4B-06

1.3E-06

1.68-06

3.9B-06

8.7B-06

4.08-05

1.58-07

2. IE-OS

3.3E-OS

8.0E-10

7.7B-II

2.4B-09

I.JB-OS

5.6E-09

5.2E-10

4.5E-05

4.7E-09

7.0E-07

3.1B-0)

3.0B-07

I.2B-05

S.6B-06

S.6E-06

3.5E-06

6.3B-06

3.8E-OS

3.6B-OS

1.3B-05

l.OB-07

1.3B-06

3.6B-06

I.OB-09

2.7B-06

2.6B-06

3.2E-06

7.SB-06

2. SB-OS

7.7E-OS

2.6B-07

(1) MADEP, 1994. BuckfiogrxJ Dooumertalion (or the Development of MCP Numeric*! SUmknk. April 1994.
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UWSSIDAL
DIRECT CONTACT AND INCIDENTAL INCESTION OF SURFACE SOIL - ENTIRE SITE (EXLUDING 8ULFATS LANDFILL)
RECEPTOR. UTILITY WORKER -CURRENT AND FUTURE LAND USE
OLIN CORFORATION
WILMINGTON, MA FACILITY
TABLE A«-7

W-J ui-97
NONCARCINOGENIC EFFECTS

• . .• . .•- . :• .•• ' . ,•%::•: . : , . . :•:•: .•:• -- ". • •• • .. • f ,. . •! ?:::: KM.:-; i;;-&f.''i' \ ;-. :-.-'-wo**rt6t*': •'•• • •.-.-.:.:":' :. '.s ttoti^^ ̂ }^^ '̂n»tiii>^^&; ̂ ^s -̂̂ ^M^s;̂ . i'.taKm&ttC:: •^.•.i.v • •.. a«wM> :V:̂ .; '^sKiiiiiitittfc-s^s-jS^Sifc'iv.';
. ; ... ••• ;; • ••; •- . •-. COMPOUND • .• , •••• • •• • .••;;ewdofr«A4ioiii(Vv:::i::;;;!

1.i:
:;;;: :«*»• .•' • :•'-: • • ••• *t™T^*^"'""."™":v. ".•:•:•:•:•.*•**•;•.•:•:•'•:•:•:•: ":. :'v::.':: :•• ::":ftftTfrf^i';:™:::'::; BS&iliSbjjjt-x.'..'. '•: .' .' ?!(™ffi .̂::?.?:"^"ij^^^

:••• . - • . ; • • ; • . • • . • . . - ' • • - - . • - • : - • •'••;-•. '•• ••:' • • ' • • • • : . . . : • - , \ ' . ••••• 4n*ti ''• : :"?
PyrwM

buf2-ElhylHeiyl)plMhtlMc
4.4--DDD
4.4--ODB
4.4--DDT
Aldrin
Alplu-BHC

Alphi-dilonkm
EH«ldrtjl
EndouUuil

Bndotulbn n
Endrin
Endrin Ktfont
Otmm-BHC (Undkrv)
GimnM-OikifduM
Htpudibr
HcfUchlor Epoiidc
PCS- 10 16

Akjminum
Antimony
AiMnlo
Buium
Boyllluni
Ci(Mum
Cilolum
Chfoinium HI
ChiDn*im VI

Cotak
Cyinld*
Inn

L—dMinfinoe
Mminy
Nickd
Sdcnlum
Sodium
T1tdlium
Vimdiuni

Zinc
Chloride
Nimj|«i Ammonb
Sulfiu u SCM

2.174239151

37.72149104
0.0135I02U
0.01495761

0.09«"257»4

0.00011635
0.001541392
0.001231571
0.0007J092I
0.001311112

0.00353234
0.001643931
0.00072MM
0.007240963
0.001274346
0.000056654

0.0001206
0.015t40t

5693.433555
1.696626612
9.5543<IS7>
2l.64126t23
0.0370461S

0.4091042
23<0.75n6

146.25945
16.25105122
3.0201 14314

0-202492
1533.955256
44.IV659M3
84.67 145349
0.12X231552

1.04(4322
0.633355451
67.04141273
0.546061221
17.53779461

43.3X254963
$4.3014319

7I.0533446I
1191.499291

'::--f'":'l. fll ' ' '. •:-'-'*M*»:*Bt '.•1.'1':':1:1':
1.00

1.00

0.96

0.96

0.96

1.00

0.96

1.00

1.00

0.96

0.96

1.00

0.96

1.00

1.00

1.00

1.00

0.96

1.00

1.00

0.71

1.00

1.00

1.00

1.00

I. It,

1.00

0.50

1.8*

1.00

1.00

1.00

1.00
0.71

1.00

0.7!

4.3B-07
7.4E-06
2.5E-OT
J.1E-09
i.re-o*
1.68-10
2.9B-IO
2.4B-IO
I.5E-IO
2.SE-10

6.6B-10
3.2E-10

1.48-10
1.4B-09
2.5B-10
I.1B-I1
2.4B-I1
2.98-09

5.38-07
1.9B-06
3.0E-06
7.4B-O9
I.OE-OI

2.9E-05
3JB-O6
1. IE-06
4.0B-OI

4.48-06
3JB-05

2.58-01
1.68-06
1.28-07

1.18-07
2.4E-O6
I.5E-O6

I.1E-05

.... ..... . ,..,,. . , ... . J(^.. . .. . ...... ... ; ;. „ IJ^-'j^ljfJjj^f SJ

0.20

0.02

0.11

0.11

0.11

0.25

0.11

0.05

0.25

0.11

0.11

0.25

0.11

0.20

0.05

0.20

0.20

O.lt

0.10

0.03

0.05

0.03

0.14

0.04

0.09

0.14

0.30

0.01

0.14

0.05

0.35

0.00

0.01

0.05

0.02

0.05

4.5B-07
7.IE-07
2.5B-09
2. IE -09

1.IB-OI
2. 18-10

2.9B-IO
6.48-11
2.0B-IO
2.4B-IO
6.6B-10
4JB-10
1.48-10

I.5B-09
6.6B-11
1JB-11
2.5B-11
2.98-09

1.18-07
3.0B-07

IJB-06
I.2B-09
5.9B-OI

6.1B-06
IJB-06
4.5B-07
6.3B-0*

1.IE-07
1.3B-05
4.TB-09
2.9B-06
I.3B-09

5.7B-O9
9.9B-O7
9.0E-07

4.4E-06

:; :"':oi*ftf<i*i*'1:-' ': "•"• • "• *a*fl*W ':' '.: i"-
3 OE'-OI
20E-02
50E-04

50E44
i.OEJM
30E-05
50E-M
60E-05
5.0E-05
6.0E-03

6.0E-43
3.0&04
3.0&04

30E43
60E4S
5.0E-04

1.3E-05
7.0E-05

4.0E-04
3.0E-04
7.0E-02
S.OE-03
5.0E-04

10E«00
2.0E-02
6.0E-02
20E-02

7.5E44
4TE-02
1.0E44
10E-02

5.0E43

I.OE-04

7.0E-03
3.0E-41

37E-01

1.4E-06
3.7E-04
5. IE-06

5.68-06
3.6E-05
5.3E-06
5.8B-07
.08-06
. IE-06
.lE-Ot
.1E<T7

.1B-06

.68-07

.78-07

.26-06
2.28-01
I.IE-06
4.2E-05

I.3E-04
6JE-03
4.3E-05
I.5E-06
I.6E-O4

2.9E-05
1.6E-04

1. 18-05

2.08-06

5.9B03
6.78-04
I.4E-05
7.9E-05
2.5E-05

I.3E-04
3.5E-04

2.IE-05

2.9E-05

:.:,.:.:; :.v -•:::.:: .:-,:•,: 2B-4tt'

?:: BtlMAfc. :

I.5E-06
3.98-05
3.08-06
5.6B-06
3. SB -05

7.18-06
S.7E-07
1. IE-06
4.1E-O6
4.IB-OI
1.1B-07
1.48-06
4.5E-07
5.08-07

1.1B-06
2.4E-OI
I.9E-06

4.2E-05

4.4E-04
9.9B-O4
l.IE-05

2.4E-07
1JB-04

6.IB-06
7.68-05
7.58-06
3-28-06

3.78-04
2.78-04
2JB-05
1.5E-O4
2.6E-O7

7. IE-06
1.4E-04

3.0E-06

1JB-05

w •:•;?: >e«;

•'f-'oaffnatf''-';
2.9E-06
4.1B-04

I.OE-05
1.18-05
7.18-05
1.28-05
I.2E-06
5. IE-06
7. IE-06

I.2E-OI
2^8-07
2.58-06
9.1E-07
9.7E-07

5.38-06
4.6E-OI
3.7E-06
I.3E-05

1.3B-03
7JE-03
4.0B-05

I.7E-06
2.IB-04

3.58-05
2.38-04

2.6B-05
5.IB-06

6.28-03
9.4B-O4
I.IE-04
LIE -04

2.5E-05

1.4EO4
4.9E-04

3.1E-05

4. IE-OS

:•:•:•-•:;:;:;:::;:;..::::»«•
II] MADEP. 1994. B«k|n>uii<ID<xuinMttionbrlhcDcvdi>pfiialolMCPNiimenc>lSUiKlink.ApUI994.

ND - no dtu tvtfl«bl«

p:\olin\wilmmtl\hhn2\tpreKl\iurfioU\UWSSIDAL.XLS 6f>m 2:14 PM



UWSSINAL
INHALATION EXPOSURE TO OHM IN SURFACE SOIL PARTICULATES - ENTIRE SITE (EXCLUDING SULFATE LANDFILL)
RECEPTOR: UTILITY WORKER - CURRENT AM) FUTURE LAND USE
OLIN CORPORATION
WILMINGTON, MA FACILITY
TAHLE A6-8

09-Jun-97
EXPOSURE PARAMETERS EQUATIONS

MLRXM&TSR : :-' • • :'• •' ' :• , • " , . vs™ - ' • • • - • - . - • - BtMBot •^••.^ii^s.vHaMt: ? r? ̂  ••: ::';; -S'r wwisS? y t̂̂ iSiSia^^ .̂ • J- • -' if
CONCENTRATION IN AIR

CONCENTRATION IN SOIL
CONVERSION FACTOR 1
EXPOSURE TIME DAILY
EXPOSURE FREQUENCY (1)
EXPOSURE DURATION |1)
CONVERSION FACTOR 1
CONVERSION FACTOR 3
AVERAGING TIME CANCER
AVERAGING TIME NONCANCER

|RP]ur
|OHM]p«rt

CFI

ET

EF

ED

CF2

CF3

AT

AT

60

cheiiucil-ipecific
24
1

10

0.0214
as

0.000001
75

O.OJ74

ut/m3
Dt/kf

boun/da;
houn/diy
diyt/ye«f

ye«n
diyi/yeir

k,/m,

yeti*
yean

(1) 5 d*yi pet w«k for Z wecki.

MADEP, 1995

Auuraptiofl
AMomptioa
Auumptioa

MADEP, 1995
Aiautnption

MADEP. 1995. GuieUace for Diipoul Siu Riik OanataOliaa, iMerim Fiul Policy WSC/ORS-95-141. July.

CANCER RISK " AVG. CONC. (uf/mj) • CANCER UNIT RISK <»i/m3)'-l

HAZARD QUOTIENT • AVG.CONC.(uc/m»fREF. OONC. (uj/m-l)

lOHMWr • EF • ET • ED

AVG. EXPOSURE OONC. - AT • CT1 • CFI

OHM AIR CONC - [RT1>lr • [OHM]p«rt • CFI

N«tc:

•F« >oncw<ln>(a<e elbrtj: AT - ED

p:\olinW 2:15 PM



UWSSINAL
INHALATION EXPOSURE TO OHM IN SURFACE SOIL PARTICULATES
RECEPTOR: UTILITY WORKER - CURRENT AND FUTURE LAND USE
OLIN CORPORATION
WILMINGTON, MA FACILITY
TABLE A«-S

ENTIRE SITE (EXCLUDING SULFATE LANDFILL)

09-Ji»-97
CARCINOGENIC EFFECTS

• " • i^Sv?fr!

1,1-Dicbloroelbene
Mabylcae Chloride
TelracbloroMheK (PCE)
2 Melhylpbenol <o-CreK>l)

Beozo<t)AiitbnocDe
Beoz<Ki)PyrcDe
Bcuo<b)rlaona*heDe
Beuo<l)FliK>ni*beiie
B«ylbenzylpbtb«]«t
Chrytene

Indcno (l,2,3-od)P>reK
N-Nitrotodipbeayltmiae
bua-ElhylHeiyllpbilulile
4.4--DDD
4,4'.DDE
4,4'-DDT
Aldrio
Alph.-BHC
Alptu-Odordut

Dieldrio
Gamini-BHC (Undue)

OuDmi-CUorduie
Hepucblor
Hcpucblor Epoude

PCB-1016
Anenic
Beryllium
C^djnium
Chromium VI
U«d

Nickel

= ^smi^
0.0009804

0.002680076
0.00187224

0.0060515
0.97406979
0.71003095

0.456302246

0.5212271
0.193246212
I.0953605M
0.25962265

1.051156552
37.72849104
0.013510286

0.01495768
0.096925784

0.00081635
0.001541392
0.001231571
0.000780928
0.007240963
0.001274346
0.000056654

0.0001206
0.0156408

9.554368578
0.037884618

0.4091042
16.25105122

44.19659863
1.0484322

5.8824E-08
I.60805E-07
1.I2334E-07

3.6309E-07
5.84442E-05
4.26019E<I5
2.73781E-05
3.12736E-05
1.15948E-05
6.57216E^I5
1.55774E^)5
6.30694E-05
0.002263709
8.I0617E-07
8.9746 1EXI7
5.8I555E46
4.8981E-08

9.24835E-08
7.38942E-08
<.68557E-OS
4.34458E^I7
7.64607E-08

3.39924E-09
7.236E-09

9.38448E47

0.000573262
2.27308E-06

2.45463E-05
0.000975063
0.002693796
0.000482906

• -"-.•.•::.-v:-::.. :.•:•..•:.:•.•::•...::•.•:•.•• • . • • ; . • . • • . . • : • • - •

2.0E-13
5.4E-I3
3.7E-13
1.2E-12
1.9E-10
1.4E-IO

9.1E-11
l.OE-IO
3.9E-11
2.2E-10

5.2E-11
2. IE- 10

7.6E-09
2.7E-12
3.0E-12
1.9E-11
1.6E-13
3.IE-I3
2.5E-13
I.6E-13
1.4E-12
2.6E-I3
1.1E-I4
2.4E-14
3.1E-12
I.9E-09
7.6E-12
8.2E-11
3.3E-09
9.0E-09
I.6E-09

HJS1MART CANCER ttBK :

9-$ '̂.f.
5.0E-05
4.7E-07
5.9E-06

ND

1.1E-04
I.1E-03
1.IE-O4

1.1E-05
ND

1.1EO6
1.1EO4

2.6E-06
2.4E-06
9.7E/J5
9.7E05
9.7E-05
4.9E.03
I.8E-03
3.7E-04

4.6E-03

1.8E-05
3.7E-04

I.3E-03
2.6E-03

ND

4.3E-03
2.4E-03

1.8E-03
1.2E-02

ND

2.4E-04

;'--S«£t^^

9. IE- 11

2.5E-19
2.2E-I8

2.1E-14
I.6E-I3
1.0E-I4

I.IE-15

2.4E-I6
5.7E-15
5.5E-16
1.8E-14
2.6E-I6
2.9E-16
1.9E-15
8.0E-16
5.6E-I6
9.IE-H
7.2E-I6
2.7E-I7
9.4E-I7
1.5E-17
6.3E-17

8.2E-I2
1.IE-14

I.5E-13
3.9E-11

3.9E-13

;. • • fleitj-:
ND - No dill ivul.ble.

p:\olin\wilmiiigt\bbniZ\iprMiI\iurftail\UWSSINAL.XLS 6/9/97 2:15PM



UWSSINAL
INHALATION EXPOSURE TO OHM IN SURFACE SOIL PART1CULATES - ENTIRE SITE (EXCLUDING SULFATE LANDFILL)
RECEPTOR: UTILITY WORKER - CURRENT AND FUTURE LAND USE
OLIN CORPORATION
WILMINGTON, MA FACILITY
TAJBLEA6-S

09-J«-97

NONCARCINOCENIC EFFECTS

v!:?!£p: ; • .: ;; y - .:; -'.•.;. .•; •!? 'Igjg: ̂  . f: : : : ' ; £
•• :IEk' '•-•: : coi&kJTO ̂  :'' ^ V • :' ::- - £
::lis:S • : • " • ' • • • ' • • : ! • ;-:!:! !:"•:: ! :!• ;: !•?!•; •!-:-:: :'-:::;L
1,1.1 -ThcUoroclbue

1,1-Dichloraelbenc
2,4,4-Trimelhyl- 1 -peotene
2-BimnoiK (MEK)
Acetone
Melkyleoe CUoride
TrtracUoroelbene (PCE)
Toluene
2-Mc4h7ln>plaluleK
2-M«h;lpbenol (o-Creiol)
AocuptKbcDC
Aounbhykne
Anlhnoene
Benzo(e)AnthnoeDc
Buzo(i)Pjrrene

Bcuo(b)FlaortBthet>e
Beozo(i,bti)Peryl<ne
Bcnzo<k)Fluonjilhen«
Beozoic Add

Buylbenzylphllullte
Ouyiene
Di-n-buylpntlulile
Di-n-octylphllulile
Dibenzofunn
Dielhylpotlulite
HuoraDtbene
pluoreoc
lKkno(1.2,3-cd|Pyreiv:
N-NilixHodipbenyluniiic

Ntpoltulene
Pbenjutbrene
Phenol
Pyrene
bii(2-EtbylHc>yl)palbilue
4,4'-DDD

4,4'-DDE
4,4 ' -DDT

|; ;;;-,•-.;. ::::,<>HM:.;.--::;:;.;-:|-::,:

5-t&»*CgttttMKiH$^

0.006324323

0.0009(04
0.00053105

0.000517312
0.007191954
0.0026(0076
0.00117224

0.003249972
3.38426955
0.0060515

1.04778435
2.559277806
1.785742086
0.97406979
0.71003095

0.45430224^

0.28812445
0.5212271

0.404715488
0.193246212
1.095360584
0.279702126
0.082199416
0.277474248
0.038086766
2.477110124
2.57549671
0.25942245

1.051154552
3.356851364
6.362283244

0.337041
2.174239158
37.72849104

0.013510216
0.01495768

0.096925784

sX^zJ^Z^i&^&lyjlM
.;:';: - ' ''. ;' - : ; ':-: :;:; P^i^j^iM, :• .' : L '••'! p?!
:.;ii-"v::?.-.':-:.-i:: -: ^'fcifa ••••'•' -: :-'-:'-^js™

3.79459E-07
5.8824E-08
3.1843E-08

3.10387E-08
4.73517E-07
1.60805E-07
I.I2334E-07
1.94198E-07
0.000203056

3.6309E<T7
6.28472E-05
0.000153557
0.000107145
5.84442E-05
4.260I9E-05
2.73781E-05
1.72876E-05
3.I2736E-05
2.42829E-05
1.15948E-05
6.57216E-05
1.6782IE-05
4.93194E-04

I.44485E-05
2.28521E-06
0.000140627
0.000154542
I.55774E-05
6.30694E-O5
0.000201411
0.000381737

2.02225E-05
0.000130454
0.002263709
8.10617E-07

8.9746 IE-07
5.81555E-06

^^VKtt^yWj;^!:

W^v^^aii^^^£&•• - --'-^%a-' •••;»;;;*: ;-|;j
3.JE-09
5.4E-10
2.9E-IO
2.8E-IO
4.3E-09
1.5E-09
l.OE-09
1.8E-09
1.9E-06
3.3E-09
5.7E-07
1.4E-04
9. IE-07
5.3E-07
3.9E-07
2.SE-07
1.6E-07
2.9E-07
2.2E-07
1. IE-07
6.0E-07
1.5E-07
4.5E-08
I.5E-07

2.IE-OI
I.5E-04
1.4E-04
I.4E-07
5.8E-07
1.8E-04
3.5E-04
1.8E-07
I.2E-06

2.1E-05
7.4E-09

8.2E-09
5.3E-08

|:;;;p|U»w««c;:;';:...

Pi^^MCiW^^^'.'
^•••••••w'waJi ':":.:•.

1000

50

717.5

1000

100

3000
4400
400

71

100
71

71

71

71

71

71

71

71

7

71

7
7

7

71

71

71

71

71

240

71

7

:.::;:;J«*M»J:
:;:̂ -t* ĵ;:;

3.5E-12
1.1E-1I
4.IE-13
2.8E-13
5.4E-I2
4.9E-I3
2.2E-13
4.5E-12
2.6E-08
3.3E-1I
B.1E-09
2.0E-08
1.4E-OI

7.5E-09
5.5E-09
3.5E-09
2.2E-09
4.0E-09

1.5E-08
8.5E-09
2.2E-08
4.4E-09

3.0E-09
2.1E-08
2.0E-OI
2.0E-09

2.6E-08
4.9E-08
7.1E-10
1.7E-08
3.0E-06

p:\oliD\wi' n\hbv2\iprcMl\iurfioiI\UWS5INAL.XLS '97 2:15 PM



UWSSINAL
INHALATION EXPOSURE TO OHM IN SURFACE SOIL PART1CULATES - ENTIRE SITE (EXCLUDING SULFATE LANDFILL)
RECEPTOR: UTILITY WORKER - CURRENT AND FUTURE LAND USE
OLIN CORPORATION
WILMINGTON, MA FACILITY
TABLEAU

M-Jun-97

NONCARCINOCENIC EFFECTS

••.;••• .•• • v: . :::::.:*'i *'• ::%%£'. -:-:-: ii . : :; •' . ' ".::i-x. ''': *':•: • .;::1?*̂ :;is:;:::9::i;l::i:
.;.;!•!•:•; :?-v.-.-

s.v iooMWW»";«: '.;' -:•.' vVx:Tvi:**«Si»i)ttit^^p

Aldrin

Alpte-BHC
Alpfa«-Qilorduc
Dkldri>
Endoiulfu 1
Eodotulfu II
Endrin

EndriiKaooi
Oun>-BHC(Lud«ae)
Ouami-CUofdaae
Hepucblor
HepucUor Epoiide
PCB-IOI6
Aluminum

Animony
Artenic
Barium
Beryllium
Cadmium

Calcium
Chromium III
Chromium VI
CoUll

Cy«nide

Iron
Uad

Muitncie
Mercury
Nickel

Selenium
Sodium
Thallium
Vuudium
Zinc
CUoride
Nitroten, Ammonii
Sulfnt u SO4

0.00081635

0.001541392
0.001231571
0.000780928
0.001311112
0.00353234

0.001643931
0.000729454
0.007240963
0.001274346
0.000056654

0.0001206
0.0156408

5693.433555
1.696626612
9.554368578

21.64126823
0.037884618

0.4091042
2380.75896

146.25945
16.25105122
3.020114384

0.202692
8533.955256

44.89659863
86.62145349

0.128231552
8.0484322

0.633355458

67.04148273
0.546068228
17.53779468
43.38254963

54.3014319

78.05334668

1898.499298

4.8911 E-08

9.24835E-08
7.3I942E-08
4.68557E-OI
7.86667E-08
2.I194E-07

9.86359E-08
4.37672E-08
4.34458E-07
7.64607E-08
3.39924E-09

7.236E-09
9.38448E-07

0.341606013
0.000101798
0.000573262
0.001298476
2.27308E-06

2.45463E-05
0.142845538
0.008775567

0.000975063
0.000181207

I.21615E-05
0.512037315
0.002693796
0.005I972J7

7.693I9E-06
0.000482906

3.ROI3E-05
0.004022419
3.2764 1E-05
0.001052268
0.002602953
0.003258086

0.004683201
0.113909958

4.5E-10
I.4E-IO
6.7E-IO
4.3E-IO
7.2E-10
1.9E-09

9.0E-10
4.0E-10
4.0E-09
7.0E-10

3.IE-11
6.6E-I1
8.6E-O9
3.1E^3
9.3E-07
5.2E-06
I.2E-05
2.1 E-08

2.2E-07

I.3E-03
8.0E-05
8.9E-06
I.7E-06

1.1E-07
4.7E-03

2.5E-05
4.7E-05
7.0EOI
4.4E-06
3.5E-07
3.7E-05
3.0E-07
9.6E-06
2.4E-05
3.0E-05
4.3E-05
l.OE-03

0.7

0.7

0.7

0.7

0.7

0.7

0.02

10

0.0025
5

0.005
0.2

6.8

0.02

7

0.7

0.05

0.3

0.009
2.7

6

100

-:•: :::-: •' VJ > V::-.'- f-. ,;::•- ' • • • • • ^ . - - ^ -.. -^- ' • . . • . • • • . . . • ::.; ••:.:-?, .-.-.. .X.' . - . . • . • - • . " '" . . - «JM»mrjrJA*(^»lt̂ ;: :!: V: ' " •?• ' ;- • ^ - ^ - .i:

1.2E-09
9.6E-10

5.7E-09
l.OE-09
4.4E-II
9.4E-II
4.3E-07

9.3E-08
2.IE-03
2.4E-06
4.2E-06
I.1E-06

I.2E-05
4.5E-04

I.6E-08

3.5E-05
9.5E-04

2.3E-07
4.9E-04

I.3E-07

1. 66-06

4.3E-07

:. • ::-:S4B«:-:
ND * No dMi ivulibie.
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CWSSIDAL

EXPOSURE TO DIRECT CONTACT AND INCIDENTAL INCESTION OF SURFACE SOIL .
RECEPTORi CONSTRUCTION (EXCAVATION) WORKER - FUTURE LAND USE
OLIN CORPORATION
WILMINGTON, MA FACILITY
TABLE A4-9

ENTIRE SITE (EXLUDING SULFATE LANDFILL)

09-Jun-97

EXPOSURE PARAMETERS EQUATIONS

\<::^:y>y:>^^J!i*iMfn*$&>-:--::"::- ' • • • : ' ' •
CONCENTRATION SOU.
INGESTION RATE
ADHERENCE FACTOR
AVERAGE SURFACE AREA (1)
RELATIVE ABSORPTION FACTOR-ORAL
RELATIVE ABSORPTION FACTOR -DERM
CONVERSION FACTOR
BODY WEIGHT
EXPOSURE PERIOD (2)
EXPOSURE FREQUENCY (2)
EXPOSURE DURATION
AVERAGING PERIOD

CANCER
NONCANCER

•-••::::::i:y»(j£i:;'. .:.::..•

IOHMU
n
AP

SA

KAP-0
1AP-D

CP
BW

BP
EP
ED

AP

AP

Si .••S^t^*!?:;;^-?-: ™:::;V:f (Si*^-1'- : :...

ch«nic«l ifwdflc
500

0.51

5.200
chemic«l ^Molfto
dun^nl ipccitc

1.00E-0«
TO

0.167

40

1

75

0.1S7

chcn.ial-q.clk
(n|-KMl/<b7

n«-<oil/cm'^kin
cnf/<ky
unklai
unrJw.
fct/mj

k.

ymn
cvcHWj»i

(ky/cvcrt

jrnn
r«

;:-;.;.;:;v:;;.;.:.:. i;̂ ,,̂ :: ; ; • • ; • -

MADBP. 1995
MADEP. 1995
cikultfid p. MADBP. 1995

MADEP, 1994. 1995
MADEP, \VH, 1995

USBPA. 1919
Aiajn^don
Awimptlon
AnumpUon

MADBP, 1995
AHUmfXlon

(1) 50lh pcrcenulfi wrhc* ir»«l br imla: hrak, unw. hMd.
2) 5 dtyl p« w««k br 2 mortht.
MADEP. 1994. Background Doountcnulion far the DcvilopmM of MCP Nunudol SUndinb. April 1994.
MADBP. 1995. Ouldtncc far DUpOMl SU lUlk OnncUniHion. trurin Pinl PoUcy WSCAQRS-45-141. Inly 1995.
USEPA. 19>9. Eipoure Ficlon rUndbook.BPA/600/H49/D43. MIJ 1919.

CANCER RISC - INTAKE (B*iVf-d>;) « CANCER SLOPE FACTOR (««*|Hj«j)--l

HAZARD QUOTIENT - INTAKE (Bt/k(Hi»y) / REFERENCE DOSE (•|A«-d^)

INTAEE-INCEmON - IOHM>°U i D» i RAF-O I CF I EF I ED i EP
BW i AP i MS lUyWyr

INTAKE-DERMAL - lOHMtoll i SA » AF i RAF-O i EF i ED i EP i CF
BW • AP I 341 i-T-^r

p:\olin\wilr— - "9/97 2:15 PM



CWS8IDAL
EXPOSURE TO DIRECT CONTACT AND INCIDENTAL INCESTION OF SURFACE SOIL •
RECEPTOR! CONSTRUCTION (EXCAVATION) WORKER • FUTURE LAND USE
OLIN CORPORATION
WILMINGTON. MA FACILITY
TABLE A*-»

ENTIRE SITE (EXLUDING SULFATE LANDFILL)

09-Jun->7

CARCINOGENIC EFFECTS

1.1-DkMoKMMUM

M«h;l<mOibrid>
T«radik>Mli«n> (PCS)
2-M«hylphm>l (o-Craol)
B«o(.>Ai<hnecne
B«niD(i)Prnn>
Bcnzo(b)PluonMhaw
BcnioWPIuonnlKiM
But;Uxnz;llMhibu

OttT"~
liKtao (1 JJ-edJPjren.
N-Nkfoodlptunrlinln*
»Ua-BUirlHa]>DpMi<U«

4.4--DDD
4.4--DDE
4.4'-DDT
Aldrin
Aljiu-BHC
Alptn-Chlord.nl
DicldKn
Omm™-BHC (Undutt)
Oimm-CMorduic
Hepuchkr
H<fUdilor Epoliite
PCS- 1016

Ancnlo
BcfyUkim
Ctdnium

0.0009W4

0.0026*1076
0.001f7224

0.0060315
0.97406979

0.71003095
0.45630224«

0.3212271
0.193246212
1.095360514

0.25462265
1.05 II 56552
37.72149104

0.0133I02S6
0.01495768

0.0969257M

0.00011635
0.001541392
0.001231571

0.0007«092«
0.007240963
0.00127434«
0.000056654

0.0001206
0.0156401

9.15436(571
0.037M44H

0.4091042
44.I9659M3

1.02

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

0.91

1.00

1.00

1.00

1.00

1.00

0.96

1.00
1.00

1.00

1.00

1.00

1.00

0.15

1.00

I.OOi

I.7B-I2

4.7B-12

3.3E-12

1.7B-09

I.2B49
I.OB-10
9.1E-IO

1.9B-09

4.5B-10
1.7B-09
t.fE-Ot

2.4E-11
2.6B-II
1.7B-10
1.4B-I2
2.6B-I2
2.1E-11
I.4E-12

I.3B-II
2.2E-I2
9.9E-I4

2.1E-I3
2.3B-11
1.7B-OI
6.6E-11

•:-:iIi:̂ ^
,:.;::.:::;.::;:V::::.:.-.-:-.:-;:.IIt.v:.:-: ; -;.- ". : ;•; ;<; •*MOmmmmffm»t-«ltf:*. "i " W. :'« '-v - "K~ "< ' '̂ W X^- ">, '". '•'" -'•- " ™ i'-VIWK -:-'•:

0.10

0.10

0.10

0.20

0.20

0.20

0.20

OJO
0.20

0.17

0.02

0.20

0.20

0.20

0.25

O.II

0.05

0.25

0.20

0.05!

0.20

OJO
0.07

0.03

0.03

9JB-I3
2.SB-12

1.7B-12

1.18-09
1.3B-09
I.4B-10
9.SB-10

2.0B-09
4.JB-IO

1.7B-09
7.0B-09
2.5E-I1
2.IE-II
I.IB-IO
I.9E-I2
2.SE-12
5.7B-13
1.8E-12

1.3E-II
3.9B-I3
1.0E-I3

2.2B-I3
l.OS-11
2.6B-09
1.1B-11

6.0E41

7.5E-OS
5.1B-02

ND
7.3EOI

7.3E»00
7.3E-01

7.3E-02
ND

7.3EO3

7.3E-01
4.9E43
I.4E-02

2.4E-OI
3.4E-OI
3.4EO1

l.TEtOl
6.3E<-00
1.3E+00
I.6E+01
I.3E+OC
1.3E + 00

4.5E+00
9.1E+00
2.0B+00
I.5B«00
4.5B+00

ND
ND

"•':' . . . . • . : . . • • : • . • • • • ' • ' ' .--.::..-:.::.-....::,:...:..,,.,,.,...-,,.,, ;. : • . • • • • : z ' . 1 ; : - ;J.^- • ' ; • • ̂ -v*: f fo^ - ••. -•'•-•• • -,. -. . . . ' «UMttt*V:e*>iei!J HJtf-'-' :K?.:.<' • • . . • ' • •

l.OB-12
3.5E-I4

I.7E-I3

1JE-O9
9.0E-09
5.IE-10
6.6E-1I

1.4E-11
3.3E-10
S.2E-I2
9.2E-10
5.7E-12
1.9B-12
5.7B-11
2.4B-11
l.«B-ll

2.«E-I2
2.2E-II
1.6E-II
2.9B-I2
4.4B-I3
I.9E-12
4.6E-II
2.5E«t
2.IE-10

..'.' '.'::.':'.:.:• .". ..V. 4R-4*

5.5E-I3
I.9E-I4

I.SE-14

1.3E-09
9.6E-09
6.2E-10
7.0E-1I

I.5B-II
3.5B-10
I.1B-12
9.IB-11
6.0B-12
9.4E-I2
6. IB- 11

3.2B-II
I.6E-II
7.4B-13
2.9E-1I
1.7B-1I
7.7E-I3
4.7B-I3
2.0E-I2
2.0E-II
4.0E-09
4.5E-II

'".::.:. :"•;•: :TOS*

I.6E-12
3.4E-I4

2.5E-I3

2.6E-09
1.9E-OI
1.2E-09
1.4E-10

2.9B-II
6.IB-IO

1.6E-II
1.0BO9

1.2E-M
1.IE-1I
I.2E-10
5.6E-II
32E-II
3.SE-I2
5.IE-I1

3.4E-1I
3.7E-I2
9.2E-13
3.9E-12
6.7E-11
2.9E-OI
3.3E-IO

'S'vSv'iSiOTai--
|l| MADEP. 1994. BKkiroindDDCtimautkinfcrlluDcvtlopinMorMCPNuinrialSUiidtn^Ainl 1994.

ND - no <MU .vmlkbl.
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CWSSIDAL
EXPOSURE TO DIRECT CONTACT AND INCIDENTAL INCEST1ON OF SURFACE SOIL - ENTIRE SITE (E31LUDING SULFATE LANDFILL)
RECEPTORi CONSTRUCTION (EXCAVATION) WORKER - FUTURE LAND USE
OLINCORK>RATION
WILMINGTON, MA FACILITY
TABLE A«-»

09-Ji»i-»7
NONCARCmOGENIC EFFECTS

•••^••S^^
. .:: : - . - _ . . . • • : • • : / „ ' . ' . ' . . .-. . ; • ."•':' •:': '.': : •-•':'.'.'.'.'.':"

1.1,1 -TridilonMttiuw
1.1-DktilofixOitnc
2.4.4-TiiiT>«M-l-lMtn>
2-BuUnor» (MED
Aodoiw
Moliylm Chloride
T«nchlonmh«n« (PCE)
Toluene
2-MeUylmphllulefi.
2-MnhylphmI (o-CmoD
AempMhene
Acenphth)>l«f>e
Anthnoone
B«n>D<i)An<hn«ne
B«nio<i)Pjrref>e
Btn»<b)Pluoran<ti<«e
BnodJi.DPdyloK
Bc«><k)FIuoni«h>f>e
Bauoic Acid
ButylbcnzrlphUultu
Chiym

DI-n4utylpMhtUU
Di-n-octyl[rith«kt«
Dibcmoftinn
DfelhylphOitMe
Fbonnhene
Huonne

Indeno (1.2.3-cd)Pyrvne
N-Niuoeodiphenyliininii
NiphUiilene
Tieiwmhrtnc

Phenol

:: •' :' iwi*.*'̂  --i
0.006324323

0.0009804
0.00033103

0.000517312
0.007»9I9S4
0.0026)0076
0.00117224

0.00324W72
3.3*426955
0.0060515

1.0477M35
2.559277J06
I.7I57420M
0.97406979
0.71003095

0.4563tTZ24«
0.2X12(45
0.5212771

0.4047 154O
0.193746212
1.095360514
0.279702126
0.0121994 16
0.277474J4J
0.031016766
2.677 110 124
2J7569S71

0.25962265

1.051156552

3.356151364

6.M22S3244

0.337041

: '•"•'•'-••'. '••'• flj • ' • • ' :.•.:••:;-••••:. ": ' ̂ Mte'̂ Mt':'. ;:; *' : ;:

1.00

1.00

0.99

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00
0.91
1.00
0.91
0.91
0.91
0.91
0.91
0.96
0.96
0.91
0.96
0.96
1.00
1.00
1.00
1.00
0.91
0.96
1.00
0.91
1.00

S.OB-09
7.7E-10
4.IB-10
4.0B-10
6.2EO9
2.IB-09
I.5B-09
2.6S-09
2.6E-06
4.7B-09
•J2B-07
I.IB-06
1.48-06
6.9E-07
5.18-07
3.36-07
1.18-07
J.7B-07
3.0B-07
1.4B-07
7.1807
MB-07
6.28-01
2.28-07
3.08-01
2.18-06
2.0E-06
1.IE-07
7.9E<T7

2.68-06

4.5EO6

2.6E-07

. ;"•;.••• ••••'•'•' nr':f-:"::::-";3;':
0.10

0.10
0.11
0.10
0.10
0.10
0.10
0.12
0.20
0.19
0.20
O.lt
0.29
0.11
O.lt
O.lt
0.11
O.II
O.lt
O.lt
O.lt
O.lt
O.lt
0.19
0.02
O.JO
0.20
O.lt

O.lt

0.10

O.lt

0.26

'" t*t**-*a>^
2.6E-09

4.1E-10

2.4B-IO

2. IE- 10
3.3B-09
1.1809
7.18-10
1.6EO9
2.IE-06
4.78-09
1.78-07
1.98-06
2.2B-06
7.38-07
5.3BO7
3.4B-07
2.28-07
3.9E07
3.0EO7
1.4E-07
I.2B-07
2.1B-07
6.1EOI
2JEO7
3JE-OT
2.28-06
2.18-06
1.9BO7
7. 18-07
I.4B06
4.IE06
3.6E-07

S K* : •i«i«i*iwi:iHii::::v.:' .' • . ' nrowiitis^SP
9.0E-02

90E-03
! 1E-0]

JOE'OO
IOE»00
60E42
IOE-01
2.0E*00
3.0E-02
3.0E-OI
«.OE-OI
3.0E-02
30E*00
30E-02
30E^I2
J.OE-0!
JOE-02
30E-02
40E*00
20E*00
3.0E-02
1 OE*OC
20E-02
30E-02

t.OE*00
40E-01
40E-«1
30E-02
50E-02
4HE-02
3.0E-02
60E-01

3.5E-OI
I.5B-OI
2.0E09
2.0E-IO
6JE-09
3.5E-OI
I.SB-OI
1.38-09
1.18-03
9.58-09
I.4B06
6.1E05
4.7BO7
2.3805
1.78OS
1.1B05
6.IEO6
1.28O5
7.6801
7.2EO«
2.6805
2.1BO7
3.1806
7.2BO6
3.7809
5.2EO6
5.0E06
6.2E-W
1.6E05
6.6E05
1.5B04
4.4B07

4'vbBEMAt" "

2.9EOt

4.5EOI
1.2EO9

I.1E-10

3.3EO9

I.9EOI

7.IEO9

I.IE-10

9.4605

9.4B09

1.5806

6.4BO5

7.2E07

2.4BO5

I.SB05
1.1EO5

7.2E-06

1.3E05

7.5EOI

7.2BOI

2.7805
2.1B-07
3.1E06
7.2BO6
4.0B-10
5.6806
5.3E06
6.5806
1.6EO5
3.5E03

I.6EO4

6.1E07

'"• 'oixmtHP'
I.4BOI

I.3EO7

3.2E09

3.IB-IO

9.5BO9

3.4BOI

2.2EOI

2.1B09

1.1804

I.9BOI

2.IEO6

1JE-04

I.2E-06

4.78-05

3.58-05
2.2E05
I.4E-05
2.58-05
1.5807
1.4B07
5.3B05
4.2807
6.1806
1.4BO5
4.1809
1.1805
I.OE05
I.3B-03
3.1E05
1.0EO4
3.1E04
1.0EO6
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CWSSIDAL

EXrOSURE TO DIRECT CONTACT AND INCIDENTAL INGESTION OF SURFACE SOIL - ENTIRE SITE (EXLUDING SULFATE LANDFILL)

RECEPTOR: CONSTRUCTION (EXCAVATION) WORKER - FUTURE LAND USB

OLIN CORPORATION

WILMINGTON, MA FACILITY

TABLE A«-»

09-Jun-97

NONCAHCINOGEN1C EFFECTS

• . . . . ' ' CDMfOUW.'

Pyrcnc

truO-ElhxIHcijDphlhibu

4.4'-DDD

4.4'-DDE

4.4--DDT

Aldrin

Alpta-BHC

Alfto-dilonlm

DMdrin

En*»iUinI

EndouUknll

Endrin

EndrinlMont

Oumm-BHC (Unkn)

OunmcChlonJuo

HtpuoMof

H«pu*i>f Epoildi

PCB-1016

Aluminum

Antimony

Anofe

B«ium

BwjUJum

Cuinfent

Ctkkim

Quofflfcim in

OifOfifemVl

Cotak

CyuM.

lion

Lmi
Mtnttnm

MCCCTBT

Ntokel

SdtnUim

Sodium

ThUlium

Vtnulum

Zinc

Qiloridi

Nttiof «|. Anranu

SulfiU u SO4

soo,
.vCwraEtmuTiow •

bw*i»
2.174239151

37.72849104

0.0133I02M

0.0149)761

0.0969257M

0.00081635

0.001541392

0.001231571

0.000780921

0.001311112

0.003)3234

0.001643931

0.000729454

0.007240963

0.001274346

0.000056654

0.0001206

0.0156408

5693.433355

1.696626612

9.354361578

21.64126823

0.037184618

0.4091042

2380.7SW*

144.259461

16.25105122

3.020U43M

0.202692

8533.955256

44.19659863

16.62145349

0. 121231552

I.04M322

0.633335451

67.04141273

0.546068221

17.53779461

43.31254963

54.3014319

78.03)34661

1898.499291

••.. ttOWtJWr
'. :" : •.«*»••• ':.';.
•• '••. ' : . :ftl . * :•

1.00

1.00

0.96

0.96

0.96

1.00

0.96

1.00

1.00

0.96

0.96

1.00

0.96

1.00

1.00

1.00

1.00

0.96

1.00

1.00

0.71

1.00

1.00

1.00

1.00

I.M

1.00

0.50

1.16

1.00

1.00

1.00

1.00

0.71

1.00

0.71

; • ' • • • • vt&XHi '/-•{•::,
' !• '•••• •••• iwtiiHnntoi£:5v.::;:::i£
"•?:. t̂t*Stti*: :̂:;!::;::'-'!

1.7E-06

3.08-0)

l.OE-OI

1.1B-OI

7.3E-OI

6.4E-IO

IJ2E-09

9.6E-10

6.1E-10

9.1B-IO

2.6E-09

1 .38-09

5.5B-10

5.7B-09

1^8-09

4.4E-11

9.4E-1I

I.2E-OI

I.3E-06

7.5E-O6

I.2E-03

3.0E-OI

3.2E-07

1.1B-04

1.3B-05

4.48-06

1.6E-07

I.1E-05

1.3B-04

I.OB-07

6.3B-06

5.0E-07

4.3E-07

9.7E-06

3.4E-05

4.3E-03

swmxmxmiw-tv

.;;. .:;,.•::;••. ,»M*t*t<-:'!\L-;.:.;:v
•;::-

:. •: S* '•"' :::.. fctf ':-:;t;.!-.:;: ''̂ :::''. ''•'
:.;:•;.;:•: :;r:. t:-* :̂'*.. $?$-\?~ ;:

0.20

0.02

0.18

0.11

0.11

0.23

0.11

0.03

0.25

0.11

0.11

0.25

0.18

0.20

0.05

0.20

0.20

0.18

0.10

0.03

0.0)

0.03

0.14

0.04

0.09

0.14

0.30

0.01

0.14

0.03

0.35

0.00

0.01

0.0)

0.02

0.0)

i'.-ss -s: -:™ • •• • • • ' :••'• SUMMARY i

;v;;!sw*i!iijui;;.:'v
-!:•.; ! •jrirffrirt j:'':::'_ !

/'••'tiiilMiA- '•'•:•
I.IE-06

3.1E-06

I.OE-01

1.1B-01

7.2E-OI

I.3E-IO

1.1E-09

2.6B-10

1. 18-10

9.7E-10

2.6B09

I.7B-09

5.48-10

6.0B-09

2.6E-10

4.7E-1I

l.OE-10

1JE-CK

7.0E-07

1.2B06

4.98-06

4.7B-09

2.4B-07

2.4B-05

6.1B-06

I.BO6

2.5E4J7

I.IE-06

5.1E-03

2.78-08

1.28-0)

5.3B-W

2.3E-OI

4.08-06

3.68-06

1.18-05

AZAJBJ INDEX

i;i::|WKJI»W«C:::.
•::..S;:::i:iX: Wfr! " :-':': ::'' *=:

:':-::: ''•'• tJf6t/f41fo •:..':•:
3.0E-01

JOE-02

50E-<M

50E-04

30E-04

30E-OS

5.0E-04

6.0E-05

5.0E-OJ

6.0E-03

6.0E-03

JOE^M

JOEJM

JOM)

60E-05

SOE-04

1 3E-03

7.0E-05

40E-04

10E-04

7.0E41

3.0E-03

50E-04

1 OE»00

JOE-OJ

60E-02

2.0E42

7SE-04

47E-OI

3.0E-04

2.0E42

50E-03

I.OE-04

7.0E43

3.0E-01

37E-OI

•••-•:f!:;-.i~:::;.:.-::V.;.-.:.::. .'.::.

•;, --.ttK**!*:::.̂ :-:':::.-,

• ••• ':• •006tliWy':'- •':• -::-:-
v • ' '' BMMWIOIf '. '' '. '• '

5.7E-06

1.5E-03

2.0E-05

2.2B-05

I.SB-04

2.1E-05

2.3E-06

1.6E-05

liE-05

1.6E-07

4.4E-O7

4.3E-06

I.IB-06

1.98-06

1.78-05

I.9E-OI

7.3EO6

1.7E-04

3.3E-03

2.5E-02

I.7E-04

5.9E-06

6.4B-04

I.1B-04

6.4B-04

7.SB-03

7.9B-06

2.3B-02

2.7B-03

3.3E-CM

3.2E44

9.9E45

3.3E-04

I.4E-03

I. IE-CM

1.2E-04

.:.: •••::::••:::;:.;••:;::::::•;:::::::««;:

••:-!-Vitt»«»i*.-v::'
•'•:.QtiMttM^''.
; ''•' DtJunAt''

6.0E-06

1.6E-04

2.08-03

2.2E-05
HE-CM

2.1E-05

2.3E-06

4.3E-06

1.6E-03

1.6E-07

4.4E-07

5.7E-06

LIE -06

2.0B-06

4.4E-06

9.4E-01

7.7E-O6

1.7E-O4

1.1E-03

4.0E-03

7.0B03

9.4B-07

4.8B-04

2.4B-0)

3J1B-04

3.0E-05

I.3E-05

I.SE-03

1.1E-03

1.9E-03

S.IE-04

I.IE-06

2.SE-05

5.7E-04

1.2E-05

4.8E-05

\ymsy- faHtt-

•..tWf*fcV
. ' itafttftji- '':'
OUCHUNT .

1.2B-05

1.6B-03

4.08-05

4.58-05

2.9E44

3.0B-03

4.6B-06

2.0E-03

2.88-0)

J.3B-07

I.SE-07

1. 08-03

3.68-06

3.9E-06

2.IE-03

I.1B-07

1. 58-05

3.3E-O4

3.18-03

2.98-02

2.48-04

6.98-06

1.18-03

I.4B-04

9.4B-04

I.OB-04

2. IE-OS

2.5B-02

3.8B-03

4^8-04

9.08-04

I.OB-04

V6B-04

2JB-03

I.3B-04

I.6E-04

.:.:.:,.:::.:::,'.::••: :7f^B:
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CWSSINAL

INHALATION EXPOSURE TO OHM IN SURFACE SOIL PARTICULATES - ENTIRE SITE (EXCLUDING SULFATE LANDFILL)
RECEPTOR: CONSTRUCTION (EXCAVATION ) WORKER - FUTURE LAND USE
OLIN CORPORATION
WILMINGTON, MA FACILITY
TABLE A4-10

09-Jim-97
EXPOSURE PARAMETERS EQUATIONS

PARAMETER : : :- :: .•; :: .:•..-;..•,•••• :: • w. •:• --.-•-•• .•• "••: ••>< • . #t»ttKfi": :'•'. .:::-< :^%£ Vxu*: ̂  " • ; - - ' '•:< • '""; ? • :-iî *Z&$£i&iiH&::-, *:•£ -^ '4 :s-*js
OONCENTRATWN IN ADI
CONCENTRATION IN SOIL
CONVERSION FACTOR 1

EXPOSURE TIME DAILY
EXPOSURE FREQUENCY (1)
EXPOSURE DURATION (1)
CONVERSION FACTOR 1
CONVERSION FACTOR 3

AVERAGING TIME CANCER
AVERAGING TIME NONCANCER

|RI>J«ir
(OHM)p.rt

CF1

ET

EF

ED

CF2

CF3

AT

AT

60

chemiul-ipccific
2<
1

40

0.1S7

3«5

0.000001
75

0. IS7

u(/n>3
mi/k»

houn/dt;
houn/diy
d*y>/year

y««n
dayi/yMr

tttei
yetn
yean

MADEP. 1995

Auamptioa
Awumption
AuumplioD

MADEP. 1995
Auamption

1) 5 dayi per we«k for 2 moothi.

MADEP, IW5. Chuduoe for Diipoul Site Rjik Ouracuhznion. Inurim Fuul Policy WSC/ORS-95-H1. Inly.

CANCER RISK - AVG. CONC. (u,/m3l • CANCER UNIT RISK (uc/m3)'-l

HAZARD QUOTIENT - AVG.OONC.(U|/di3)/REF. CONC. (u(/m3)

[OHM] Jr • EF • ET • ED

AVC. EXPOSURE OONC. - AT • CF1 • CF1

OHM AIR CONC. - [RPJiir • |OHM)|»rt • CF3

Note:

•Fgr imicardiigceric t (tort*: AT - ED

p:\olin\v1 'ngt\rjJini2\iprcKi\iurfioU\CWSSlNAL.XLS ''9/97 2:16PM



CWSSINAL
INHALATION EXPOSURE TO OHM IN SURFACE SOIL PARTICULATES - ENTIRE SITE (EXCLUDING SULFATE LANDFILL)
RECEPTOR: CONSTRUCTION (EXCAVATION ) WORKER - FUTURE LAND USE
OLIN CORPORATION
WILMINGTON, MA FACILITY
TABLE A6-10

09-Jun-97

CARCINOGENIC EFFECTS

• . • ' . ; . • . • ; • • :,•:,:••:•::.:•:.. • . oo*.,,— .?*:̂ ^^ .-,-.. csuwm/:.
• '• • ' • • . : • • • . , . . . - . • - -.:. . • vrttMSM^ :::W:>ffi^^ .:":^caso*":. •' -',. ^woT" ;

' •. •• <x>MKK*m '••: • .- c«Kwa»jtf|p^:v:£-.^ ./ -.'wjrr »WK •. ••,.•.•: ': '::"•'.::: '•
: . :'. • • ' • " : • ' • ••" ta*A*> :::;,;V-:;::;;X-.-:^^^ •" • .*»*»*+:. ..' •'::,'''•. 'J:.J. '.'...

l.l-Dichloroelhcne
Methylene Odoride
TelrteUorouhene (PCE)
2-Methylphuol (o-Creiol)
Beozo<i)Aotbraoco»
Bcozo(«)Pyiviic
Beozo(b)RuoraallKoe
BeuoGOFInoruftbeae
BitfylbeDZylpbltullic
duyiene

Indcio ( 1 ,2,3-oDPrRiie
N-NitnHodiphcDrluuDe
biia-ElbylHci;l)phllul«c
4.4--DDD
«,4'-DDE
4.4--DDT
Aldna
AJptu-BHC

Alptu-CUoidue
Dieldtu
Gmmi-BHC (LiMline)

G*mnt-OlonlAiie
Hcptuhlof
HepUcUor Epoiide
PCB-1016
AneDic
Beryllium
CadnutuB
Oiromjum VI
Le*d
Nickel

.-. ••• :':;--;-'«v---':-;::'.;.':";
:
;,:: • ' - • - ,

0.0009104

0.0026W076
0.00ir7724
0.0060515

0.97406979

0.71003095
0.45O02246

0.5212271
0.193246212
1.095360514
0.25942265

1.051156552

37.72S49104
0.013510216
0.01495768

0.0969257M

0.00011635
0.001541392
0.001231571

0.000780921
0.007240963
0.001274346
0.000056654

0.0001206
0.0156401

9.554368578
0.037884618

0.4091042
16.25105122
44.89659863

8.0484322

5.8I24E-08
I.60805E-07
1.I2334E-07
3.6309E-07

5.84442E-05
4.26019E-05
2.7371 1E-05
3.12736E-05
1.15948E-05
6.572168-05
1.55774E-05
6.30694E-05
0.002263709
8.10617E-07
8.97461E-07
5.81555E-06
4.8981E-08

9.24835E-08
7.38942E-08
4.68557E-08
4.34458E-07

7.64607E-08
3.39924EX>9

7.236E-09
9.38448E-07

0.000573262
2.27308E-06
2.45463E45
0.000975063
0.002693796
0.000482906

. - . - . : ' : . ' : • .;. : .'• , . ' • • • • • • • \.>VV:::t.::V:::™v:V.:: • . • : • • . • . • : . • :.V- • • • . • • . . : ' . - .

4.8E-12
I.3E-11
9.1E-I2
3.0E-II
4.8E-09
3.5E-09
2.2E-09
2.5E-09
9.4E-IO
5.3E-09
I.3E-09
5.IE-09
1.8E-07

6.6E-1I
7.3E-11
4.7E-10
4.0E-I2
7.5E-12

6.0E-I2
3.8E-I2
3.5E-1I
6.2E-12
2.8E-13
5.9E-13
7.6E-11
4.7E-08

1.8E-10
2.0E-09
7.9E-08
2.2E-07
1.9E-OI

SUMMARY CANCER BBK

5.0E-05
4.7E-07
5.9E-06

ND

I.1E-04
1.IE-03
I.1E-04

1.IE-05
ND

1.1E-06
I.1E-04

2.6E-06
2.4E-06
9.7E-05
9.7E45
9.7EO5
4.9E-03
1.8E-03
3.7E-04

4.6E43
I.8E-05
3.7E-04

1.3E-03
2.6E-03

ND

4.3E-03
2.4E-03
1.8E-01
I.2E-02

ND
2.4E-04

2.4E-I6
6.1E-I8
5.4E-17

5.2E-13
3.8E-I2
2.4E-13
2.8E-14

5.9E-15
1.4E-I3
1.3E-14

4.4E-13
6.4E-I5
7.1E-15
4.6E-14
2.0E-14
1.4E-14
2.2E-15
I.8E-14

6.5E-16
2.3E-15
3.6E-16
I.5E-15

2.0E-10

4.4E-13
3.6E-12
9.5E-IO

9.4E-12

l£4f
ND - No d>u iv^lable.
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CWSS1NAL

INHALATION EXPOSURE TO OHM IN SURFACE SOIL PARTICULATES - ENTIRE SITE (EXCLUDING SULFATE LANDFILL)
RECEPTOR: CONSTRUCTION (EXCAVATION ) WORKER - FUTURE LAND USE
OL1N CORPORATION
WILMINGTON, MA FACILITY
TABLE A6-IO

09-Jun-97

NONCARCINOCENIC EFFECTS

•liisKs: ; •:;:;S;:;:-v:;;. '•:-:- .•.;•: '...::•.••:,•.-•:..: •:•:..:; :;: ; • : ' : • • . . -,•;;.; OKM ;:mmfmm •:•••. ....".;•• :•:;.;;?? i^Si'-OKM:- /i-:.; •:- *' M.&;ŝ ^ '.": ;.• ..••.-.; HAZAM»: :M
:

||s:::::v:;:̂ ^

1,1,1-Tricbloroetbuie

1,1-Dicbloroetbeae
2,4f4-Tiimctb7l-l-peBtco*
2-Buunooc (MEK)
AoMoaa
Melbylene CUoridc
Telrachloroethue (PCE)
Tolueg.
2-MaliylMptlhJ.Dt
2-MnhylpkeDol (o-Cre>ol)
Aeeupbhene
AoeupkliyleHi
AdhnccBe
Bu»(i)AiilhncciK
Beuo(>)Pyici>c
Beuo(b)FliK>rulliciie

Beuo(t,b,i)Pei7kiic
Beozo<k)nuorutheiie
Beozoic Acid
BuylbemylplilhiliU
CtryKne

Di-«-bu!ylptah«l«e
Di-B-odylpbkiliw
Dibenzoftinu
DiethylpblhjdM«
Huorantbene
FlUOICDC

l>deDi>(1.2,3-cd)Pynoe
^-NilroiodipbeDylamiiie
NiphtbaltK
PbeumbrciK
Phenol
PjriMe
bii<2-ElbylHciyl)pbbd««
4,4'-DDD
4,4'-DDE
4.4--DDT

0.006324323

0.0009804

0.00053105
0.000517312
0.007891954

0.002680076
0.00187224

0.003269972
3.38426955
0.0060515

1.04T78635
2.559277806
1.785742086
0.97406979
0.71003095

0.456302246
0.28812645
0.5212271

0.404715488
0.193246212
1.095360584
0.279702126
0.082199416
0.277474248
0.038086766
2.677110124
2.57569671
0.25962265

1.051156552
3.356851344
6.362283244

0.337041

2.174239158
37.72849104
0.013510286
0.01495768

0.096925784

3.79459E-07
5.8824E-08
3.I863E-08

3.I0387E-08
4.735I7E-07
I.60805E-07
l.I2334EX)7
I.96198E-07
0.000203056

3.6309E<T7
6.28672E-05
0.000153557
0.000107145
5.84442E-05
4.26019E-05
2.73781 E-05
1.72r6E-05
3.I27ME-05
2.42829E-05
I.15M8E-05

6.57216EO5
1.67821E-05
4.93I96E-06
I.664I5E-05
2.28521E-06
0.000160627
0.000154542
I.55774E-05

6.30694E-05
0.000201411
0.000381737
2.02ZUB-0}
0.000130454
0.002263709
8.106I7E-07

!.9746IE^n
5.81555E-06

tM»
1.2E-09
1.IE-09
l.TEfll
5.9EO9
4.IE-09
7.2E-09
7.4E-06
1.3EOI

2.3EXJ6
5.6E-06
3.9E-06
2.1E-06

I.6E-M
I.OEO6
6.JB-07
I.IE^M
t.w-m
4.2E-07
2.4E-06
6.1E-07
I.8E-07
6.IE^J7

8.3E48
5.9EW
5.6E-06
5.7E-07
2.3E-06
7.4E-06
1.4E-05
7.4E-07
4.8E-OC
8.3E-05
3.0E-08

i.X-OI
2.IE-07

1000

50

717.5

1000

800

3000
4600
400
71

100

71

71

71

71

71
71

71

71

7

71

7
7

7

71

71

71

71

71

260

71

7

1.4E-11
4.3E-11
1.6E-12
I.1E-I2
2.2E-11
2.0E-12
8.9E-13
1.8E-11
l.OE-07
1.3E-10
3.2E-08
7.9E-08
5.5E-08
3.0E-08
2.2E-08
I.4E-08
8.9E-09

1.6E-08

6.1E-08
3.4E-08
J. IE-OS

1.6E-OI

l.ZE-Ot

8.3E-08
t.OE-Ot
8.0E-09

l.OE-07
2.0E-07
2.8E-09
6.7E-08
1.2E-05
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CWSSINAL
INHALATION EXPOSURE TO OHM IN SURFACE SOIL PARTICULATES - ENTIRE SITE (EXCLUDING SULFATE LANDFILL)
RECEPTOR: CONSTRUCTION (EXCAVATION) WORKER - FUTURE LAND USE

OLIN CORPORATION
WILMINGTON, MA FACILITY
TABLE A«-IO

09-Jim-97

NONCARCINOGENIC EFFECTS

. . • '" . . . . I . ' - • .V. '•••;. • ••'OB* :;V,;:;:;,:::̂ ^^

••••<. -• •••••"'•••• ;.••••• '• • ""- : .- " •••:^* -̂->:l:-s::̂ |illlK
y*Vv*4<^i*rutt. '• " • 1 M IfcjJ mui^-i.TM'litif:''':': '•'•'•'•'•''•'•''• :':'-'':': -••'••: :':-— ''•'•'•'j^sjiy'WMIfM irtTi*>M: •:-'-.-:'.:.:::.---'::::::::::: '•'•:•:•:•:•:•,-.•' "• Miuft -»tM*t'*i**MWfc •••••'• •••••••:;-'''-'-:- '•'•••' ••""•• •K**-H*"1 • :•:"••••":•.•••:•.•"•:•.•"•:•••.• • • v,-:-'::-.:.':-::.'.- -':: • • ; — •vUMnllvjpiv' ' • •• • %VWMtw*Wi>l.*J»H*,;:-K-:£vX->:-:;:;>x-Xw:v'-'->:-̂  x-x-x-x-x-x-'-x-x-x-x-'-: • •CTJH-'*3lfliUpt-iFIBIJMl>:-'-:::-: :•;•:••;!• -v :•'•.. ;:•: ' EM t̂-yH.-:- :•••>.;,_'•:•: •.:• :"// :•.;.;::•. •._: •:•:•:•••:

Aldrin

Alphi-BHC
Alptu-CUordu:
Dieldrin
Endofulfui I
Eodoiulfu 11
Eodrio
Endrin Ketone
Guima-BHC <LiDdaoe)
O«mmi-CUorduie
Hcpuchlor

HepucUor Epoiide
PCB-IOI6
Aluminum
AmimoDy
Aneoic
Birium

Beryllium
Cadmium

Calcium
Chromium III
Chromium VI
Cobtll
Cyuide
Ire*
U«d

Maafuteie
Mercury
Nickel
Seleoium

Sodium
Tlullium
Vuudium
ZJDC

Chloride

NitrofeB. Ammoua
Sul tee u SO4

0.00081635

0.001)41392
0.001231)71
0.000710928
0.001311112
0.00353234

0.001643931
0.0007294)4

0.007240943
0.001274346
0.000056654

0.0001206
0.0156408

5693.433555
1.696626612
9.554368578
21.64126823
0.037884618

0.4091042
2380.75896
146.259461

16.25105122
3.020114384

0.202692
8533.9552)6
44.89659863
86.6214)349

0.128231))2
8.0484322

0.6333)54)8
67.04148273
0.546068228
17.53779468

43.38254963
54.3014319

78.05334668
1898.49929!

4.89I1E-08
9.24835E-OI
7.38942E-08
4.68557E-08

7.8<««7E-08
2.1194E-07

9.86359E-08
4.37672E-08
4.344)8E-07
7.64607E-08
3.39924E-09

7.236E-09
9.38448E-07

0.341606013
0.000101798
0.000573262
0.001298476
2.27308E-06

2.4S463E-05
0.142845538
0.008775)68
0.00097)063
0.000181207

1.216DE-0)
0.)I203731)
0.002693796
0.00)197287

7.69389E-06
0.000482906

3.80013E-0)
0.004022489
3.27641E-05
0.001052268

0.002602953
0.003258086
0.004683201

0.113909958

1.8E-09

3.4E-09
2.7E-09
1.7E09
2.9E-09
7.7E-09
3.6E-09
I.6E-09
1.6E-08

2.8E-09

1.2E-IO
2.6E-IO
3.4E-08
1.2E-02
3.7E-06
2.1E05
4.7E-0)
8.3EO8
9.0E-07
).2E03
3.2E-04

3.6E-0)
6.6E-06
4.4EXJ7

1.9E-02
9.8E-0)
I.9EO4
2.8E/J7
I.8E-05

\.4E-Ot
I.5E-04

I.2E-06
3.8E-0)
9.)E-05
1.2E-04
1.7E-04

4.2E-03

0.7

0.7

0.7

0.7

0.7

0.7

0.02

10

0.0025
5

0.005
0.2

6.8

0.02

7

0.7

0.05

0.3

O.O09
2.7

6

100

' . . . . . . . . - • . ' : "V V .-..-..:• .".-.V -V . ' . , • • . • . . ' . . . ---SOMMARtHAJWllJr-IWlWt.:: •:•".:"•. ^•^•- :.,.:::.:::.

4.8E-09
3.9E-09

2.3E-08
4.0E-09
1.8E-IO
3.8E-IO
1.7E-06

3.7E-07

8.4E-03
9.5E-06

I.7E-OJ
4.5E-06

4.7E-05
I.8E-03

6.3E-OJ

1.4E-04
3.8E43
9.4E-07
2.0E-03
5.1E-07

6.4E-06

1.7E-06

I:/.:.::-;:.:;:; 'rafcite:

ND = No dMi iviilible.

p:\olin\wilmuigt\hbn2\iprMd\iurfioU\CWSSINAL.XLS S/9OT 2:16 PM



MWSIDSLF

EXPOSURE TO DIRECT CONTACT AND INCIDENTAL EMCESTION OF SURFACE SOIL - SULFATE LANDFILL

RECEPTORi FULL-TIME, LONG-TERM ON-SITE WORKER (PLANT B AREA AND MAINTENANCE ) - FUTURE LAND USE
OUN CORPORATION

WILMINGTON, MA FACILITY

TABLE A«-ll

18-Jun-97

EXPOSURE PARAMETERS EQUATIONS

.:;:;:, •; :• . ;••: . : :• . . : ;• , , t \MfttOt: •;•: - : • : • . : - . . • • . -.• • . VCMVJIi :t'.'S ": ™: ,.."" VAlU*: . • \ : \*":.~ tim^ ™ ' ' :«:̂ ^

OONCZNTRATK>N SOIL

INGESTrON RATE

ADHERENCE FACTOR

AVERAGE SURFACE AREA (1)

RELATIVE ABSORPTION FACTOR-ORAL

RELATIVE ABSORPTION FACTOR -DERM

CONVERSION FACTOR

BODY WEIGHT
EXPOSURE PERIOD

EXPOSURE FREQUENCY a)

EXPOSURE DURATION 01

AVERAGING PERIOD

CANCER

NONCANCKR

IOHMU,
IR

AF

SA

RAF-O

RAF-D

CF
BW

EP

EF

ED

AT

AP

chemical specific

50

0.31

3JOO

chemical ipeciSc

cbemical specific

I.OOE-0*

70

IS

153

1

75

25

ehcmicaJ-tpBcific

mt -toil /day

m( -toil/cm *-«kia
cm'/da;

unitleu

unitku
kj/m.

k«

J»an

eveau^rear

dajr/evral

jrean

ytmn

MADEP, 1995

MADEP, 1995

calculate) per MADEP, 1995

MADEP, 1994, 1995

MADEP, 1994, 1995

USEPA, 1919

USEPA, 1991

Amptioa
AMOBptioa

MADEP, 1995

USEPA, 1991

(1) 501k peraemile of nifaoeai'eaa for anto: head, kanoi. ami.

(2) Valaei for residential eiponue fraqaacjr and u • ooaauvnive eaUmate of outdoor worker eipwiie.

MADEP, 1994. Background DoegmemaUoi for the DevelopmaM of MCP Numerical SUadwdl. April 1994.

MADEP, 1995. Oniduce for Diipoul Siu Riik OradcriUiam. burim FUul Policr WSC/ORS-95-141. Julj 1993.

USBPA, 1919. Eipoture Fulon Hudbook.EPA/600/l-t9A>43. MIT 1919.

USEPA, 1991. Hiunu Hedlh Ev^uMio« Muiul, SliprJcauiUl Ouiduoc: •Sludud DefuUl Eiponin F«aon.- O5WER Directive 9215.6-03.

CANCZR RBK - INTAKE (Dd/kf-daj) r CANCER BLOn FACTOR (nt/kg-da;)'-!

HAZARD QUOTIENT - INTAKE (naj/kf-dar) / REFERENCE DOSE (a^/kf-dajl

INTAKE-INGEaTION - (OHMlxal i IR I RAF-O > <7 > EF I ED x EP

BWxAPxMSdaja^r

INTAKE-DERMAL - IQHMlaaB M BA I AF I RAP-D I EF » ED » EP I CT

BW« APiMSdaj^rr
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MWSIDSLJF

EXPOSURE TO DIRECT CONTACT AND INCIDENTAL INCESTION OF SURFACE SOIL - SULFATE LANDFILL
RECEPTOR] FULL-TIME, LONG-TERM ON-SITE WORKER (PLANT B AREA AND MAINTENANCE) - FUTURE LAND USE
OL1N CORPORATION

WILMINGTON, MA FACILITY
TABLEAt-11

18-J1B-97
CARCINOGENIC EFFECTS

' ' '• '•-&.
Bcue(>)Aakrac*ac

Beuo(i)Pyfooe
Beuo(b)Flgontthen>
Beuo<k)Fl»ondhcD»
CklTMB

lBdu»(U>«l)PyicK
bi«7-ElhjlHcryl)f*Uul««
Aneaic
U«d

0.031

0.044

O.OM3
0.011

0.0*45
0.047
0.013

1.0333
21.5

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

J.tE-09
4.SE-W
6.6E-W

1.IE-M
4.4E-09

4.7E-W
I.3E-09
I.OE-07

0.20

0.20

0.20

0.20

0.20

0.20

0.02

0.03

4.0E-OI
4.9E-OI

7.0E-OI
1.9E4I
4.7E4I
5.0E4I
I.IE-09

1.3E-06

:«'*»wm:WQtS''~': :i;-rrt w**|*i;™;- :rAn«i*-fliM
||̂ :|$p|fi;ll!|||;;|̂ ^̂

7.3E-01

7.3E+OD

7.JE-OI
7.3E-OI
7.3E43
7.3EO1
1.4E-02

1.5E+00

ND

': ' : -I",..... • -.•:••• •••-•: • • ..-. • ..•,;, •,; : .v^y;.^--. ^.-y^*.*.; ;-..::•:. ".x-.;.:.--v:::::̂ :v:::;:.̂ -:;,.i:.tf •. . ..v..

2.IE-09
3.4E-OI
4.IE-OT
1.3E-10
3.2E-11
3.4E-OT
1.2E-10

1.2E-06

••:-:-- •:••:•:• - •:•»«•

2.9E-OI
3.6EXJ7

3.1E-OI
1.4E-OT

3.4E-10
3.6E-OI
1.2E-10

1.9E^»

•:.:. ....:.2gm|

•' %mfc.r:..'.-;\&i*$*..:::

3.2E-OI
3.9E/J7

3.6E-OI
1.3E/M
3. IE- 10

4.0B4I
2.4E-IO
3.1E-06

••<*"••• -«Sitf\
(I] MAOEP, 1994. B^ktrouod Dociuuottfion for the Do^opmetf of MC? Numericil SUmludi. April 1994.

ND • oo d-u rnilable
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MWSIDSLF

EXPOSURE TO DIRECT CONTACT AND INCIDENTAL INCESTION OF SURFACE SOIL - SULFATE LANDFILL

RECEPTOR: FULL-TIME, LONG-TERM ON-SITE WORKER (PLANT B AREA AND MAINTENANCE) - FUTURE LAND USE

OUN CORPORATION

WILMINGTON. MA FACILITY

TABLE AC-11

U-Jun-97

NONCARCWOCENIC EFFECTS

;•'; :' ' :i: •: •'• ?;:::.v::. ; ; :x:y::f:&Xx< •.".. :'• •:.: ':?,%'.'. ' ;.; :. ...• • •. . . ton* ••-. ':• ';'::;:. ' s'i; tMczffTiaK .• f .•;• :;;, '• •'- • prtjvKJt'i:: ;;• *::'SS:5 -?;1™ • ' • • ntRJtAt^'1'1" :: ;; ••' :-;: -'wftiiits ';•:* ;•" totWNCK .;-:':::-••.•:..•.•. .HAznm*;.? •;;;;: ; •;;:;:: HA£AJU> s, • • • TOTAI ••••. '
'.:'-.'..:'. |.: : ":'..;. '.:.::: :•'' CDMVQUNO '' "" : .:::'.•.•:':•.-:•:•.'.':':-.•:'.'.': £DJ(GlW'rtH*^rtQK::'' '•' '•'•'••• -• fc^P . - : - ' . . ' . - : ' . ' : ."..'... ̂ IVGAiirtQN •••••• ::''-:-:-: •• ' •••••• ' • ''•• ' -- tU^-1 '.•-•'•-••:•-•-'•':-•'• •-•-' •- •!AllMAt>':'''':-:: •'•:/'•' ''•' .jKHaJ-1 ''-. ''..'.]".':'.'.:'.'. .'.OUU1T V!fF •!':•. !::::'!':.:'!OlJU.LLtl'(( ' '• '. KA?AJIJI ' .-"

• . : . : . . • • • • • • : : • . • • : 1.1.1.1..1 :o ..-.....:-.;.....-. :. . .- .- . : :-:•:: . . . .-- . . • •- tH^Art) ••'•'•''''"••'•"'''•'"•' " •' -ttl • • • • . • . • • • • - •. .- fc|i/lBi4|iwi" '"'''' ''''''' ' '•'•'•'•'•' •'•'"'• '' " flY'"' •''•'•'•••'•'• •"" 1'""fMW^I^4b^T'''::'"'"'''i"''"ffHA>i(||iTti"i: ' ' '" ' ' ' " ^T^TitW-f fcj'W1' ''•'•''' ~:::' '''•"•tMllihf A t ' " ^/tX3^*tVHfft ' '•'

Toluene

Bcnzo<i)ABlancene

Beaza(i)Pyme

Benio(b)nuoi«»lheo»

Banzo(i,b4)Pci7lene

BeBZoOc)Flnor*atheDe

duyiene

Dii-bKjrlphlUiu

FlttonalheBA

ladeu(U.3-cd)Pyme

PheojdknK

PJI.O.

bi^2-BhylHcrrl>f*llul«e

AluminutB

Anenic

Buion

Calcium

CkromiuDi 111

Chroouun VI

CoUll

Iron

U«d

Musueie

Nickel

Selenium

0.003

0.031

0.046

0.0665

0.029

0.011

0.0445

0.017

0.0<25

0.047

0.042

0.063

0.013

4126.6667

1.0333

13.9167

627.1(33

15.75

1.75

2.5417

6990

21.5

109.15

4.1

0.5175

1.00

0.91

0.91
0.91

0.91

0.91

0.91

0.96

1.00

0.91

0.91

1.00

1.00

1.00

0.71

1.00

1.00

1.16

0.50

1.16

1.00

1.00

9.0E-10

l.OE-OI

1.3E-OI

HE-OI

7.9E-09

4.9E-09

1 .26-01

4.9E-09

2.5B-OI

1.3E-OI

1.1E-OI

1.9E-OI

2.5E-OI

2.4E-06

3.0E-06

4.7E-06

5.2E-07

1.4E46

4.3E-06

6.1E-05

1.2E-06

1.5E-07

0.12

0.11

0.11

0.18

0.11

0.11

0.11

0.11

0.20

O.lt

0.11

0.20

0.02

0.03

0.05

0.04

0.09

0.14

0.01

0.14

0.35

0.00

5.7E-09

1.1E-07

1.3E-07

I.9E-07

I.3E-OI

5.1E-OI

1.3E-07

4.IE-OI

2.6B-07

1.3E-07

1.2E-07

:.OE-07

2.6E-OI

3.IE-06

1.2E-05

I.OE-05

2.5EO6

5.IE-06

2.7E-06

2.5E-04

2.3E-05

1.6E-OI

2.0E-01

3.0E-02

3.0E-02

3.0E-02

3.0E-02

3.0E-02

3.0E-02

l.OE-01

4.0E-02

3.0E-02

3.0E-02

3.0E-02

2.0E-02

3.0E-04

7.0E-02

l.OE+00

5.0E-03

1.IE-01

7.5E-04

4.7E-02

2.0E-02

5.0E-03

4.5E-09

3.5E-07

4.2E-07

6.0E-07

2.6E-O7

1.6E-07

4.0E-07

4.9E-OI

6.2E-07

4.3E-07

3.8E-07

6.3E-07

1.2E-06

I.OB-03

4.2E-05

4.7E-06

l.OE-04

7.9E-06

5.7E-03

I.3E-03

6.1E-05

3.1E-05

2.9E-OJ

3.6E-06

4.4E-06

6.3E-06

2.IE-06

I.7E-06

4.2E-06

4.IE-07

6.6E-06

4.5E-06

4.0E-06

6.7E-06

I.3E-06

1.3E-02

I.7E-04

l.OE-05

5.0E-04

3.2E-05

3.6E-03

5.3E-03

I.IE-03

3.3E-06

3.3E-OI

4.0E-06

4. IE-OS

6.9E-06

3.0E-06

1.9E-06

4.6E-06

5.3E-07

7.2E-O6

4.9E-06

4.4E-06

7.3E-06

2.6E-06

2.1E-02

2.1E-04

1.5E-05

6.1E-04

4.0E-03

9.3E-03

6.6E-03

I.2E-03

3.4E-05

|l] MADEP, 1994. B*dcinninii DocumcnUlion for tbe DevclopraeDl of MCF Niaurici] Slududi. April 1994.

ND K no data tvmilable
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MWSIDSLF

EXPOSURE TO DIRECT CONTACT AND INCIDENTAL INCESTION OF SURFACE SOIL - SULFATE LANDFILL
RECEPTOR: FULL-TIME, LONG-TERM ON-SITE WORKER (PLANT B AREA AND MAINTENANCE ) - FUTURE LAND USE
OUN CORPORATION
WILMINGTON, MA FACILITY
TABLE A*-ll

lS-Ju-97
NONCARCINOCENIC EFFECT! (CONTINUED)

Scdiuoi

TUlim

Ziic
Cklorid.
NilrogflB, AaunonU

37

0.66

14.133)
Z2.5IS7

61.}

17

30.J

1.00

0.71

1.00

0.71

2.0E-07
3.1E-06
6.7E-06

0.01

0.05

O.OZ

l.OE-07
I.3E-05
7.1E-0*

1.5E-05

t.OE-05

7.0E-03
3.0E-01

3.7E-01

2.5E-0)
4.5E-04

1.3E-03
I.IE-03

2.4E-OS

4.0E-05

3.IE-03
2.3E-03
4.6E-OS

(1) MADEP, 1994. B.ckground DocumeiMioii for the Developm* of MCP Numenul Slaodudf. April 1994.

ND - no <fata ivuhUe
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MWSINSLF

INHALATION EXPOSURE TO OHM IN SURFACE SOIL PARTICULATES - SULFATE LANDFILL

RECEPTOR: FULL-TIME, LONG-TERM ON-SITE WORKER (PLANT B AREA AND MAINTENANCE ) - FUTURE LAND USE
OLIN CORPORATION

WILMINGTON, MA FACILITY

TABLE A6-I2

l»-Jun-97
EXPOSURE PARAMETERS EQUATIONS

MittMKmt-: - •,•••••.••••:•':.:•:•...• • ••'•'•?•'•••:'•&$&:••••••••*'••• '•• VAM^- • •• • -<w»-:" ••'•••'•' '•••*>««*'•' •''•'•w. ! : '-'
CONCENTRATION DM AIR

CONCENTRATION IN SOIL

CONVERSION FACTOR 1

EXPOSURE TIME DAILY (1)

EXPOSURE FREQUENCY <J)

EXPOSURE DURATION

CONVERSION FACTOR 1

CONVERSION FACTOR 3

AVERAGING TIME CANCER

AVERAGING TIME NONCANCER

fRPlttr
(OHM) put

CF1

ET

EF

ED

era
CF3

AT

AT

32
chenacal-ipecUic

24

2

153

25

365

0.000001

75

25

at/013

houn/day

bcun/day

dayi/yur

dayt/year

ytan
yean

MADEP. 1995

Aiauopion

USEPA, 1991

MADEP, 1995
USEPA, 1991

(1) Vihiu for reiidenial cipowc frequency lued u a comervanve urinate of owdoor worker expomm.

MADEP, 1995. Guidance for DUpoul Ste Riik diarmcfcrizaoii, iKBrim Foul Policy WSC/ORS-95-141. July.

USEPA, 1991. Human He*kh EvmhutioD Miaul, Supplemental OaUaDoe: 'Standard Default Ezpocure Facun.' OSWER
Direcdw 9285.6-03.

CANCER RISK - AVG. CONC. <oi/-3> • CANCER UNFT RISK (•f/»3)"-l

HAZARD QUOTIENT - AVG.CONC.(U(/nL»/REF. CONC. (*t/m3)

[OHMka- • EF • ET * ED

AVG. EXPOSURE CONC. AT • CF1 • CF1

OHM AIR CONC. - [RPKa- • [OHMIpart • CF3

NaUi

p:\olin\wihningt\Jihra2\5prejd\iurfjoU\MWSINSLF.XLS 6/18/<>7 11:27 AM



MWSINSLF
INHALATION EXPOSURE TO OHM IN SURFACE SOIL PARTICULATES - SULFATE LANDFILL

RECEPTOR: FULL-TIME, LONG-TERM ON-SITE WORKER (PLANT B AREA AND MAINTENANCE) - FUTURE LAND USE
OUN CORPORATION
WILMINGTON, MA FACILITY
TABLE A6-12

18-Jun-97
CARCINOGENIC EFFECTS

I.4E-OS
I.7E-OI
2.5E-OI
6.7&W
1.7E-OI
1.8E-08
3.1E-08
3.0E-06
6.5&07
1.1E-0)
1.5E-O*

Benzo<»)Pyreae
Beazo(b)FkKm«lBaB

NO - No (fad ivuUbfe.
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MWSINSLF

INHALATION EXPOSURE TO OHM IN SURFACE SOIL PARTICIPATES - SULFATE LANDFILL

RECEPTOR: FULL-TIME, LONG-TERM ON-SITE WORKER (PLANT B AREA AND MAINTENANCE ) - FUTURE LAND USE

OLIN CORPORATION

WILMINGTON, MA FACILITY

TABLE AS-12

lS-Jun-97

NONCARCINOGENIC rJTtXriS

. . .. • . ;-".---;-•. --• : OHM'.';"::'::.: ? ; ; • ; • : "•• • •;:•; oiftj '• • •:••••:;• ::' :; : ' .:.: ' '•: '•::: ' '• '^tff^f ^ ' "x:. .;. ;•.!..:•: '.̂ f^ ĵi •:•• '• :•':": • p^M -: .
..; '•''".••':. J;:

:. .:;..:V::. :. ;; ;•'• :',;:':'- •.{ •. • '•'•:'. . tiut̂ '::,"'ls- '&t, • .'•'• ' '.'• . ' . • ; • : AH ••:.:--V:;::yiyM^

'•t̂ :'"̂ :̂:f:-.:̂
Toueiie

Benzo<a)AnlfanweDe

Benzo(a)P)miie

Beozo(b)F1uoranthene

Benzo((,h,i)Peryleae

Benzo(t) Fkionuxbene

Chryiene

Di-n-hutylpbthauae

FkicnntbeoB

Indeno ( 1 ̂ .3-cd)Pyreiie

Prjenanthrene

Pyrene

bu(2-BthylHexyI)pbulalale

Ahunuaun

Anenic

Barium

Calcium

Cbnnmimlll

CaraanimVI

Cotak

Iron

Lead

ManpneM

Nickel

Selenhim

• ' • • ' • • "'' •' •'"•:•:•:'•:•••". :'

.̂̂ Î̂ RSS
0.003

0.038

0.046

0.0665

0.029

0.018

0.0445

0.017

0.0825

0.047

0.042

0.063

0.083

4826.6667

8.0333

13.9167

627.1833

IJ.75

1.75

2.5417

6990

28.5

109.15

4.1

0.5175

1 1 ' '•• '' '•' '' : : : ' ' ' : : - '

0.000000096

0.000001216

0.000001472

0.000002128

0.000000928

0.000000576

0.000001424

0.000000544

0.00000264

0.000001504

0.000001344

0.000002016

0.000002656

0.154453334

0.000257066

0.000445334

0.020069866

0.000504

0.000056

8.I3344E-05

O.Z2368

0.000912

0.0034928

0.0001312

0.00001656

3.4E-09

4.2E-08

5. IE-OS

7.4E-08

3.2E-08

2.0E-08

5.0E-08

I.9E-08

9.2E-08

5.3E-08

4.7E-08

7.0E-08

9.3E-08

5.4E-03

9.0E-06

1.6E-05

7.0E-04

1.8E-05

2.0E-06

2.8E-06

7.8E-03

3.2E-05

I.2E-04

4.6E-06

5.8E-07

400
71
71
71
71

71

71

7

71

71

71
71
7

0.0025

0.5

6.8
0.02

0.7

0.05

0.009

2.7

.............. ... .............. .. . .. ....;.;.- ;.;.:.x;: .•.;.:.;.: ..-. . .:...:.:.:.;...•. ...;.-. •... ..•:;:•:;;•.;:•:•:;;•:•;;.;:•; ;:-: :;:•:•; :...̂ .:-:-:-:::--v'::v:.:...::.:::f •:•:•::.::.••:::•:•:..::::::•.::::;:.:::

ME- 12

6.0E-IO

7.2E-10

I.OE-09

4.6E-10

2.8E-10

7.0E-IO

2.7E-09

1.3E-09

7.4E-10

6.6E-10

9.9E-10

1.3E-08

3.6E-03

3.1E45

2.6E-06

9.8E-05

4.6E-05

2.4E-03

5.1E-04

2.1E-07

viWvivftwSS^v:1:1
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MWSINSLF
INHALATION EXPOSURE TO OHM IN SURFACE SOIL PARTICIPATES - SULFATE LANDFILL

RECEPTOR: FULL-TIME, LONG-TERM ON-SITE WORKER (PLANT B AREA AND MAINTENANCE) - FUTURE LAND USE
OUN CORPORATION
WILMINGTON, MA FACILITY
TABLE A6-12

U-Jun-97
NONCARCINOGEMC tlTKOS

Sodium

Thiluum

f'mf

Chloride

Nkn>fe«,
Sulte«S04

37

0.66

14.1333
22.5167

61.5
17

30.5

0.001114

0.00002112
0.000474666

0.0007J05J4
0.001XSI
0.000544
0.000976

4.1&05
7.4&07
1.7&05
2.5E-05
«.9E-05
1.9&05
3.4E-05

1.4

100

I.2E-05

1.9E-07

•:-:-:••;•• SUMMARY HAZARE -MXEX . ••mm
ND = No (UU avtilible.
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MWSIDALF
EXPOSURE TO DIRECT CONTACT AND INCIDENTAL INGESTION Of SURFACE SOIL • ENTIRE SITE (EXLDDINC SULFATE LANDFILL)
RECEPTOR: FULL-TIME, LONG-TERM ON-SITE WORKER (PLANT B AREA AND MAINTENANCE) - FUTURE LAND USE
OLIN CORPORATION
WILMINGTON, MA FACILITY
TABLE At-13

19Jun-97
EXPOSURE PARAMETERS EQUATIONS

UUttsrn WMBOt
CONCENTRATION »0tt
DIGESTION EATE
ADHERENCE FACTOR
AVIKAGI SUEFAd AREA (1)

RELATIVE ABSORPTION FACTOB-ORAL
ULATIVI ABSOKTnON FACTOK -DIEM
CONVEBUON FACTOR

BODY WEIGHT
EXrOIURE rCKIOD
EXTOSUEE FRIOUENCY O)

IXTO5UEI DURATION <J>
AVERAGING FEBIOD

CANCIE
NONCANCER

[OHM]..
nt
AF

SA

KAF-0
IAF-D

CF
BW
EP
BF
ED

AP
A?

-VAtSB

el»adc4 iptdte
50

0.51
5.300

cfa^al^BcUc
rhartnl ^^cHe

100EJM

TO
25

15S
1

75
15

cm*
clKolal-VPdIc

i^'Wjltfaj
^^ad/cm'-ito

cn'M.j

uoUoi
nU«i

ki^
kj

n^atjmt
itjlraa.

jma
r«u>

wubct

MADEP. 1995
MADBP. 1995
nlmWtd pv MADEP. 1995

MADEP. 1994. 1995
MADEP. 1994. 1995

USEPA 1919
USEPA. 1991
*— f~
» T"~

MADBP. 1995
USBPA, 1991

MADEP. 1995. OuttuM fer Dî cmi SU Klik ChuuUtexlaa UtritaFtal PdkT WSOOKS-95-141. Mj 1995
USEPA. 1919. E>piaunF*clanHmlboak.BPA^OOII-n/MJ. Uiy 1919.
USEPA. 1991. HuauHedtliEnkutiaiMuul. Sup|ibnaol Oulduic*: -Sunbid D^nk Blpt»Dn Fuun. • OSWEt Dln«lv« »2<5 U».

CANOE RBK - INTAKI (»»*«-chj) i CANCBB »LOIT FACTOR (M«*f-*jf-l

HAZARD QUOmNT - INTAKE (mf/kf^j) 1 REFIRINCI DOSI (•t*fVr>

INTAKIJNGK8TION « TOHMVofl I IK 1 RAF-O iCFtEFlIDlEP
BW i AT I MS *q*ljr

INTAKU>IKMAI. « (OHM1.J1 1 IA I AF I RAF-D lEFlIDlIPlCF
BW i AT I MS im^ljr

ABB-Enviroamaul 5ervicc*, Inc.
MWSIDALP.XLS
6A9/97 9:*1 'M



MWSIDALF
EXPOSURE TO DIRECT CONTACT AND INCIDENTAL INGESTION Of SURFACE SOIL - ENTIRE SITE (EXLUDING SULFATE LANDFILL)
RECEPTOR: FULL-TIME, LONG-TERM ON-SITE WORKER (PLANT B AREA AMD MAINTENANCE ) - FUTURE LAND USE
OLIN CORPORATION
WILMINGTON, MA FACILITY
TABLE At-13

lS-Jun-97
CARCINOGENIC EFFECTS

,-, ;
U-DtcfckrahB.

M«>rl«»Chk»fcl«
TandbnUk^ (PCS)
2-M«hrlffeaol (»Cn>d)
BaKO<i)Aallnc««

B*no(l)PrnB«

a«7«m»
lnh>D(l,2,)-ed)Pp«a«
r mrmn i»|iiin) li^ni

bb(2-EUgrlH«)rDfttU»l«
4.4' -ODD

4.4' -DDE

4,4- .DDT

Aldrta

Alpte-BRC

Alpfe-Ckkxlue
DUdria

Gum-BHC (Ltadu»
Oun-ChlonliiK
Hquchlor
HtpudJor EpoiU»

PCB-IOK
Anafc
BoyDtom
CafaAa

Lad

000091

0 0022
00019
00013

032
0.24

023

0 ]

0.12
0.4

012

O M

36.1

0.013

0.013
00*5

0.00072
0.0014
0.0004

0.00041
0.006

0.0012
0.00002
0.00011

0013MOI
S.93

0.031

0.41

433

1.02

1.00
1.00

100
1.00
1.00
1.00

1.00

1.00

0.91

1.00

100

1.00

1.00

100

0.96

1.00

1.00

1. 00

1.00

1.00

100

0.13

1.00
1.00

10B-10
2.2E-10
1.9B-10

3.2B-OI
2.4E-W
2.3E4I
2 OB-*Qt

40E-0(

1.2E-Ot
I7B4M
J7B«
1.3B-09
1.3B-09

96B-09

721-11
1.3E-10

4.0E-11
4.1E-11
6 OB 10
12E-IO
2.0B-12

I.1B-1I
I.1B-09
I.9B-07
JIB-09

.: î-:v :̂: '•'•'. <&•*£&&*:?* . : •'.;-: ̂ '.:.
gtiifWtJifcisy^^::-,

0.10

0.10

0.10

0.20

020

020

0 2C

020

020
0 17

002

020

0.20

0.20

0.23

O i l

005

0.23

0.20

0.05

0.20

0.20

0.07

0.03

0.03

x-x-SJIIfFUJIPP.::"' .•:". '^'ffiUfflBtyi/TT* :::•::•::••:••:•:: riVttTKItyiffy . . -:-'-::-:-^*ljfcfaTy '̂ypP':;-

J3B-10

1.2B49
l.OE-09

3.4EX17
2.5B-OT
2.4EJ37

4.2E«7

I.3B-07
I.6E-07

3.9E-M
14B-OI
1.6B-M
l.OE-07

9.5B-10
1JBOT
1 1E10

5.4B-10
64B-09
3.2E-10

2.1B-11
1.2B-10

5.IE-09
1.4EXM
40E-C*

t.OB-01

7.5B-OJ
5.1E-02

ND
7.3BJI

7.3E+00
7.3B-01

ND
73B<3
7 JB-01

49E43
HB-Oi
24B4I
34B-01
34B-01

17B+01
SSB+00
1 JB + 00

16E+OI
1 JE+OC
1 JB+00

4.5B*00
9 1B+00
2 OB +00

DB+00
4JB+00

ND
ND

..•::':'. :V: :•.:.•.:':•.::.:•:•::..::.••• . . • . . ' V:"- . . . :':": .:* .'. :::."•.-..:••.•:•.:•:•. •••:• . :• .• ' . . . . . • : : ••: . -. v:' .....:••. •••....::••.::•.".•.....•..•....•• . : . .:..:.. • • amTOMFFtafcre^* »»¥E ' : :• :;. .. .:.-.:': ,:.':'.-J

4.0B-11
1.SB-I2

9.7B-12

2.3E«t
1.7B-07

1.7E«

2.9E-10
I7E-09

4.3E-10
3 lE-Ot

3. IE- 10
5. IE- 10
3.3E-09
I.2E-09
1.4E-10
3.2E-11
63E-10
7.IE-10
1.6E-10
9.0B-12
l.OB 10
2.7E-09

1.3BJK
1.6B-M

3.2E10
I.7E-I2
5 1E-11

2.3E07
1.9E«
i.K-tn

J.1BOT
9.3BJ3I
4.2B-09

5.5E-OI
33EO9
3.4E-09
3.5E-OI

ISE-Ot
S4EO9
14B 10
I7B-09
I JEW
4.1E-10

95E-1I
1 1EJ»
I2B-OI
2 1E«
2.6B-OI

•$K!K!i»k;,..

•:-::.-:::-'- '-jftffltf : •' '. •

3.IE-10

10E-11
6.1E-11

2.7E<I7
20B«i
19B-07.
1 7B^S

34E49
10EO7

47E-09
1 1E-07

36E-09
3.9E-09
3IE-01

1.7E-OI

92E-09
1 9E-10

9.3E-09
90B-09
5.7E-10
10B-10

1.1S-09
1«E-Oi
J5B-04

4.2EJ»

| MADEP. 1994.

Services. Inc.
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MWSIDAIT

EXPOSURE TO DIRECT CONTACT AND INCIDENTAL INCKST1ON OF SURFACE SOIL - ENTIRE SITE (EXCLUDING SULFATB LANDFILL)
RECEPTOR: FULL-TIME, LONG-TERM ON-SITE WORKER (PLANT D AREA AND MAINTENANCE) - FUTURE LAND USE
OLIN CORPORATION
WILMINGTON, MA FACILITY
TABLE A*-13

19-hm-97
NOMCAKCINOGENICEFFECTS

. . ...". ".••'••ttQMttfV& ' ' • '• ': • • • • • ; :V

1 . 1 , 1 -TricUorcMlfauw

1.1 Dlcliloroetlm
2.4.4.Trin>«l9l l-fnuo.
2-BoUixn. (MED
Ac*w

MatyUo. QJaid.

TxnchlondlBO* (PCE)
TotHD.

2 M«U]flmiiKI»l«ii«
2.M«tyf4ml (»Cracl)
*.rj»rMli»
Acnifehrbiii
AoUnon*
B**o(i)Ai«bnc<»»

BatoMPym
BoioCWlMmlmir

B«GK>(|.h.l)rcrrl«*
UHoQc)PhxmtfluM
BvnlcAdd
totylbtOCTlfitttelllA

Chfjxn.

}l-B-tjtfylBt(blAl0

M 4tOdr tpUMlll*

DlboKofana
DWhrlplUiU
Ftundho
Fk»n»

Phaullm*
Find

'• •••'•'•: *JH.'.:-:.:'::i:i.;

"; CO'ifWTHA.WJf*::.:;
'•' '"" fcito ™'~ •"••

0.005703735

0.00091
0.00013
0.00015

0.006

0.0022
0.0019
0.003

0.879198638
0.001512875
0.261946588
0.672112219
0.478312424
0.324203528
0235040688
0.219120909

0.125041613
0.197122963
0237990488
0 119146212
0401210309
0.150027126
0066453166
0.069438498
0.033177641
0.841264099
0.944011598
0 120731463
0 958531552
086*425164

1713341869
0 114741

.•.•::; ::.wc«*«a«' ••'••.•;:
::;\.;. J/.' MM"- '•••:•••
:.;:.: ' .'.'•• jjj. -' • '-: :

1.00

100
0.99

1.00

1.00

1.00
100

1.00

100

1.00

100

091

100

0.91

0.91

0.91

0.91

0.91

0.96

0.96

0.91

096

0.96

100

100

100

1.00
0.91

1.00

091

1.00

: • . . • - • • «&**&:•.££
. •:•' ••• : Qt$g*ftQMi::'.:: :£•;.

'•': ImtlUJai'v '•'•••'
1.7B49
2.9B-10

398-11
45B-11
1.8B49
6.6B-10
5.7B-10
9.08-10
2.6B47
4.5B-10
7.8E48
18E47
1.4B47
8.8B48
6.4848
6.2848
3.4B48
5.4B48

6.8E48
3.4E48

1 1E47
4.3B48

1.9E48
2.1848
9.9849
2.5B47
1.9B47
3.3E48
2.7B-07
2.6B47
4.7E47
3.4B48

H;:?.--;..- WffMAL . ,::' . • ':. ; • \ :

>•••'•'•;.•• • -«ur- •• •.•::•/•.:.••:•;••
:.-.' '•••.' ftj . '. •" •:'••

0.10

0 10

0 11

010
0.10

0.10

0.10

0.12

0.20

0.19

0.20

0.18

0.29

0.18

0.18

0.18

0.18

0.18

0 18

0.18

018
0.18

0.18

0.19

0.02

0.20

0.20

0.18

0 18

0.10

018
0.26

^•.flflpwp&s
i:\v WtttHUliiSj
"::-&*84*<*nf::-'.-

9.1E49
1.6849
2.38-10
24B-10
9.3849
3.5E49
3.0B49
5.7E49
2.8B46
4.5B49
8.3847
1.9846
2.2846
9.3847
6.7B47
6.5847
3.6847
3.6847
6.IE47
3.4B47
1.1E46
4.3B47
1.9847
2.1847

1.1E48
2.7146
2.0B46
3.5B47
2.7646
1.4B46
4.9846
47B47

m. |BBmtJB«»;:S:>:

^^i-WWii^'v'
' : i '• v''*mA* îBii :-'- :'::' ''

9.0B41

9.0843
2 1B41
6.0E4I
10E41
6.0B42
1.0B42
20B41
30E42
5.0B42
60842
3.0842
3.0841
3.0842
3.0842
3.0E42
3.0B42
3.0B42

4 OB +00
2.0E41
3.0E42
10E41
2.0B42
3.0E42
8.0E41
4.0B42
4.0B42
3.0842
5 0842
4.0842
30842
60B41

:,,:- -: ,. BAJAKP ;:• V.;::-::
i;.';|-:' '(j(X f̂lBWP':::::'-;-;S::: ' - '"- )9tSB»iBOS:::':.::::::':':

1.9E49
3.3E48
1.9B-10
7.5B-11
1.8848
1 1E48

3.7848
4.5849
8.8B46
9.1E49

1.3846
6.1846
48847
Z9846
2.1846
2.1E46
1.1846
1.8846
1.7848
1.7E47

3.6846
4.3E47
9.JE47
69E47
1.2848
6.3846
4.8B46
1.1B46
5 5B46
6.5846
1.6845
5.7848

!.•:.'•.»»«*>••' :••:
v-:-<|Wi(iw((.:'i-|
s:::ttBiMWt:..';:'

IOE48
1.7847
1.1849
40E-10
95848
58848
30847
2.9848
9.3843
90E48
14845
6.4E45
73846
3.1E45
2.2145
2.2845
1.2845
1.9845
1.7847
1.7E46
3.8E43
4.3846
9.4B46
6.9E46
13E48

6.7845
5.1845
1.2845
5 4845
3.4B43
1.6E44
7.9B41

- :.' •j.TTOft.V ::•;:•
•;.:':;JMJ&WHI;::V-

...•;. fl«J!<WttS*f:::..
1.2E48
2.1B47

13B49
47B-10
1 1B47
6.9B48
3.6B47.
33B48
1.0E44
9.9B48

I.5E45
70E43
7.8E46
3.4E45
2.3E45
2.4B45
I.3B45
2.1E45
19E47
1.9E46
4.1E45
47E46
1.0E45
7.6B46
26848

7.3843

5.6845
1.3E45
6 OB45
4.1845
1.8E44

8.5E47

ABB-EoviraomeaUl Services, Inc.
MWSIDALF.XLS
6/19/57 9:.V 'M



MWSIDALIT

EXPOSURE TO DIRECT CONTACT AND INCIDENTAL INGESTION OF SURFACE SOIL - ENTIRE SITE (EXLUDING SUUFATB LANDFILL)
RECEPTOR: FULL-TIME, LONG-TERM ON-SITE WORKER (PLANT B AREA AND MAINTENANCC) - FUTURE LAND USE
OLIN CORPORATION
WILMINGTON. MA FACILITY

TABLE A*-U

I9-JUD-97
NONCABCINOCENIC ITTECTI

..:• / ; • , . , .;. •. ..••-:. .-:,.'£'•''. . : • ' * . • ' •
. •..• •" •<!•':.'.'.;.';• CtWWCTH>:S':::: '."•' ."• '.. ' .:'•' .

•:•••..:•.:.•.••.'•.•.•.•:••.•.•.:•-..• .•:•'•:•:.;;:•:.•.••;.• ' ::.• :....,
Prr~
bbO-BikriffoirQftttebu
4.4- -ODD
4.4'.DDB
4.4' -DDT
Aldrta
AlptaBHC
AJfta-Oikriin.

DWdfta
Fitfcmlhn 1
o-i— .!«... n

EnMa
BuMaKrtiM
Oim-BHC (U»dio«)
n— — ..J-TJ— «.- »

H^udfec
Htoucttv Epm^«
PCB-1016
Atantaao

Aattnv
Anode
Bute.
B«rllka
CadoAn
Cildu
Ci™*a,ni
OrafcmVI

Cold
Cy»^A.
Ira
Lmd
Mut»M>

Mwauy
Ntetid
Sd«*m

SattUB

TbUUum
VuBdtun
Ztac

CUtrtto
N*n»«i. AaBafe
SulbUuS04

'-:.: .':«<«.>; ;::::';;:i:;
.: -:'!(>QHCWWA1WV*^:

•;: •••• •'•bi&ui '•'••••••'•'••'•••••
0.«7M3149<

3<710»7434
0013111991

0.0146149CI
O.OM1M259
0.00072372J
000143950]
00003»7»4«

0000410421
O.OOO7U3I2
0.00353234

0.001643931
0.000442317
0.004027576
O.OOI24U1X

0.0000 LMM
0 000111)))

0.0156401
5.353

157C14112

I.14940691]
20.<362M«t
0.037O461I

0.4091042
1.471

1250154(79
13.19105421
2.U95tt709

0.202692
I.OK

434D69W3
I3.491O63

0.1143M11]
7.74323212.1
0.353I73MJ

31.9900546
0.469300621
16.51144156
41.H6655U
44.1126119

62.17137744

1J27

V*-. owwnap
;iik;.;.;̂ i:.'..iw : • • . • •
•.:'-::::::5S:::K.'̂ V: /• :;V :

1.00

100
0.96

0.9*

0.96

1.00

096
1.00

1.00

0.96

0.96

1.00

0.96

1.00

1.00

1.00

1 00

0.96

100
1.00
071
1.00

1.00

1.00

1.00

1.16

1.00

0.50

IK
1.00
too
1.00

1.00

0.71

1.00

071

. -B»15W» . -.'
' :: . : . . ' flWmjUlJN' -• -v.1.

•''•:'.•''.' '. JMlVil'falj:':':':':""'''

2.0B-07

1 1B4)5

318-09
42B-W
l.KJ*
218-10
4.18-10
1.1B-10

1.2B-10
2. IB- 10

1084»

4.9E-10
1.3E-10
i.nuw
3711-10

J.9B-U

< 5B-09

4.7B4TI

2.7B4M
4.4B4M
1 1E4«

1.2E4T7

S.7BO)

4.2B46
I6B46
6 IBOI

6.5E-06
4 SB-OS

34B4W
2.3E4M
17^4)7

HB-07

3.]E4M
1.3B-03

13B-05

:;:i--.-.-.- ••;/•:• •:&*»& •.•.••:•:•••.:.•:;:::
:i. ::::.:.|;.;?ii;.:):

:1M(if • -:* : i -::-::/ J:?:?
?: '.:;::" fHS* <-;tit?'t '%i8&^&

0.20

0.02

O.II

O.II

O.II

0.25

0.11

0.03

0.2J

O.lt

0.11

0.25

O.lt

0.20

0.05

0.20

0 2C

0.11

010
0.03
005
0.03
0.14

0.04

0.09

0.14

0.30

0.01
0.14

0.05

0.3]

000

0.01

003
0.02

0.05

:iKsWlfiM«:;:«::

2.IB4M
1.2B4U
J.7B4*

4.2B4M
2.7B-01
29B-04
41B-09
3.1&-10

1.6E-09
2.0B-09
l.OB-Ot
6.3B-09
1.3B-09
1.9E4M
(.9B-10

6.2E-11
! 5.5B-10

4.4E4*

2.3E4M
4.3E4M
IIE415
1.IE4M
9.1B4I7

7.9B-05
2.0B-05

6.6B-06
9.7BXI7

4.1B-W
1.911-04
9 IB-Ot

4.3E4I5
lIB-Oi

7.5BJM
I.4BJ35

1.384)3

54B4I5

C^t A-ft!) : INO K X

:w;-;;MHl«)p«C»..-.:.
^•ijSSSjiiiî î JIsV
SSKSSS/(ii*irt:i.S::%f-

30B-02

20B4J2
5.0B-04
5.0E-04
5.0B-04

3.0B-05
5.0B4M
6.0BXI3
5.0B-05

6.0B4I3
6.0B-03
30B-04
301944
3.0B4M
f.OB-05
3.0B4M

1 3E4)5
7.0E-05

4.0EXM
3.0E4M

7.0B4Q
3.0B-01
5.0E4M

l.OB+00
5.0B-03
6.0B-02
2.0B-02

7.3BXX
4.7B-02
30B414

2.0B4>2
5.0B-03

I.OB4U
7.0B-03
30B-01

37E-01

' •'• ' - JtfilfifP ' ' • • ' •^siw««ps^
6.7E-04

].3B4M
7.5B4W

I.4B4M
55B-05
7.2E4M
I.3E4>7
1.0E4M
2.5E-06
3.4BJM
I.7E-07
l.«E4M
428-07

9.0E4M
J.2B-06
1.2E4M

6.4E415

1.2B4J3
I9B-03
6.3B4I5
2.3B4M
2.4E4M

3.714)5
I.3E4M

2.7B4IJ
3.0B-W

l.7B4js
9.9IB-04
11H-04

I.2B4M
3.3B4I3

ME-03
5.0E4M

42B«5

36B05

•XVf'tUJf^-'f:^

::':';'.<W8!iB|liW:!?:

H-;::̂ 'jkij.iiii::S::::

7.2E4)3
3.IB4M
7.5E4)5
I.3B-05
5.58 4)4

96E45
I.2E46
53B4M

3.3E-05
34E-07
1.7S4M
2.2E-05
4.2B4M
6.4B4)}
I.6E-OI
11E-07

63B4M

6.3B4»
14E4B
2.6E-O4

3.6E4M
LIE 4)3

79B4)S
4.0E4>3
11E-04

4.IB-05

55B-03
4.0E4J3
30E4M

2.2E031

3.3B4M1

93BJX

2.1J-03
4.4B-05

1.5E4M

;:|: jjeim*-.:;/ ;:

;::::;-<ilik*lilO*t" •
7.IEJ13
1.184)3
I.2E-05
9. IB -05

>.OS44

1.0B4M
9.0E-06
7.3BXM
3584)5
3.714)7

I.IE4M
2.3E-05
4.6E4M
7.0BJ35
2384)5
14BO7

3.0B-05
7.0B4M

7.4B4J3
2.3B4I2
3.2B-04
3.9B4M
2.18413

I.2E-04

4.IE4»
I.4E4M
5IBJ35

I4B-02
5.084)3
4.2E4M

2384)3
378415

2.7B4»
2.6B4»
I.«B4)5

'

IIE-04

ABB-EnvutMMnarial Service!. Inc.
MWSIDALF.XLS
6/19/77 9:30 AM



MWSINALF
INHALATION EXPOSURE TO OHM IN SURFACE SOIL PARTICIPATES - ENTIRE SITE (EXCLUDING SULFATE LANDFILL)
RECEPTOR: FULL-TIME, LONG-TERM ON-SITE WORKER (PLANT B AREA AND MAINTENANCE ) - FUTURE LAND USE
OLIN CORPORATION

WILMINGTON, MA FACILITY
TABLE A<-14

18-Jun-97
EXPOSURE PARAMETERS EQUATIONS

ft/ttaiaaai-'^'- ^'••^^•.•^•^•^.f'- •':--'-t^'imaoif" '••"•' *•'•"• ' "^vji&ijt^. -"; -" ^•.rj^^^^/iS^jp^"-'- •>?•.•<•:!..•*&
CONCENTRATION IN AIR
CONCENTRATION IN SOIL
CONVERSION FACTOR 1

EXPOSURE TIME DAILY (1)
EXPOSURE FREQUENCY (1)
EXPOSURE DURATION
CONVERSION FACTOR 2
CONVERSION FACTOR 3
AVERAGING TIME CANCER
AVERAGING TIME NONCANCBR

;i) VthiM for fttirftatiil .xpoiure fnqaeacy OM<

MADEP. 199). Oiiduo for DUpowl Siu Riik
USEPA. 1991. Hnm»iHe»l(liEvihulioaMuM
Diractiv* 9283.̂ 03.

[KP)«r
[OBMlput

CPi

BT
EF

ED

CH

CH

AT

AT

u • eooMrvttiv* MtiouU of ov

1. SsppkuaUl Oulduu: 'SUa

J2

24

>

15}
2J

363

0.000001
73

13

U(/B3

aifcf

hoan/dir
hcnm/day
d*yi/y««r

y««n
dv«^f«r

ki/nn

y™
y««n

UADEP. 1995

Aff^mr^i"!!
MADE?. 1995
USEFA. 1991

MADEP, 1993
USETA. 1991

door workw «qwm«.

olky WSC/OIS-95-141. July,

ilud Ddnlt Enponn Futon.1 OSWE*

CANCER RISK - AVC. CONC. (u«An3) • CANCER UNIT RISK (iit/nd)'-!

HAZARD QUOTKNT - AVG.CONC.(m/mJ>/REF. CONC. (ucAn3)

|OHM]ilr • EF • ET • ED

AVG. EXPOSURE CONC. - AT • CF1 • CF1

OHM ADt CONC. - (RP)«lr • lOKM)p«rt • CF3

Nou:

•F«r nc.nc.rcimt.ii. ,n*ctx AT " ED

ABB-Bnvinnmental Servicu, Inc.

MWSINALF.XLS
6/18/97



MWS1NALF
INHALATION EXPOSURE TO OHM IN SURFACE SOIL PARTICULATES - ENTIRE SITE (EXCLUDING SULFATE LANDFILL)
RECEPTOR: FULL-TIME, LONG-TERM ON-SITE WORKER (PLANT B AREA AND MAINTENANCE) - FUTURE LAND USE
OUN CORPORATION
WILMINGTON, MA FACILITY
TABLE A«-14

lg-Jun-97
CARCINOGENIC EFFECTS

..

^^ , '
JQdM^O^Wf ' '

1.1-DichloroMkw
MclkykMCUonb
T-'r-H-r-ttliTiiT (TT)
2-MMkylptaol (o-Cmol)
B<uo<i)Aathnow
Buu<i)f>rau
B«izo(b)FtgoruUuB>
BwoQOFlaofullw
Butylbttzylpfclkiku
Ouyuu
IaJ«k)(lJ.3-c<J)Pyr«a.

N-NUnoxU^ayluuM
MK2-ElfcylHtx;l)i&UiikU
4.4-DDD

4.4'-DDE
4.4--DDT
AJdrin

AJpb-EHC
AtpU-CUofdu*
DwUra
Ouu«-BHC Oindut)
Qamma-CUofdaM
HtpUcklor
H«i>UcUorEpoud4
PCB-1016
AMOK
BxyUiu
Cxiahm
ChroBiitia VI
Le«d
Nicktl

•t .•:.:-.-:-:-:-:.::-::::-:--;:::
:;:.:;V-"-:-;": -^'-'- '.<£"»•

OHM

•Oft
^ 4^Vf4<4i^fdk^J| t^jtft-

0.00098
0.0022
0.0019
0.0013

0.32

0.24

0.23

0.2

0.12
0.4

0.12

0.96

36.1

0.013

0.015

0.096
0.00072
0.0014
0.0004

0.00041
0.006

0.0012
0.00002
0.00011

0.0156408
1.95

0.0)8

0.41

13.9

43.3

7.74

:;.:.:::::.:•,::;::::• :,:.. . .••:.::.,,:::,.;..,

OHM

. ... '','; ***• ,- ;

3.136E-08
7.04E48
6.08E4*

0.000000048
0.00001024
0.00000761

0.00000736
0.0000064

0.00000314
0.0000121

0.000003M
0.00003072
0.0011776

0.000000416
0.00000048

0.000003072
2.304E-08

4.44E-08

1.2IE-08
1.312E-M

0.000000192
3.84E-0»

6.4E-10
3.5ZE-09

3.00306B47
0.0002164

0.000001216
0.00001312
0.0004448
0.001392

0.000247783

^:^::yf^:^^^.^^^.^^K^-^^^.-:.--

JVtlMftW ,,, -„
**7?*$y£$*xPr,' ' ;

*" '^tiffteHMK ^

1.5E-0*
3.3E-09
2.8B-W
2.2E-09
4.8E-07
3.6&07
3.4E-07

3.0E-07
1.8E-07
6.0E-07
1.8&07
1.4E-06
5.5B-05
1.9E-0*
2.2E-08

1.4E-07
1.1E-09
2.1E-09

6.0E-10
6.LE-10
8.9E-09
l.ffi-09

I.OE-11
1.6B-10

2.3BOI
1.3B05

5.7E-OS
6.1B-07
2.1E-05
6.5E-05
1.2E-O3

tpifte*w*<iw*aaw»cs::?

.̂,*WMATIW

•.' •,̂ ^ '̂ 'j ttjHfyt&H *
teik*n%i •-

S.OE-03
4.7E-07
5.9E-06

ND

1.1E-0*
1.1E-03
1.1E-04
1.1E-05

ND

1.1E-06
1.1E-04
2.6E-06
2.4E-06
9.7E-OJ
9.7E-OJ
9.7E-05
4.9E43

i.iExn
3.7E-04
4.6E-03
1.8E-05
3.7B-04
1.3E-03
J.6E-03

4.3E-03
2.4E-03
1.IE-03
1.2E02

ND

2.4E-04

;.̂ .';;t-isss î::-is:;-.:. ::.•:•.•::•

',**#**
'''„ '9'* '
X* ' '' ''

7.3E-14

1.3E-I5
1.7E-14

3.2E-11
3.9E-10
3.SE-11
3.3E-12

6.6E-13
2.0E-11
3.7E-12
1.3E-10
1.9E-12
2.2E-12
1.4E-1I
5.3E-12
3.8E-12

2.2E-1S
2.8E-12
1.6E-13

6.6E-13
3.9E-14

4.3E-13

5.7E-01
1.4E-10

1.1BW
2.3E-07

2.JE-09

I:.;:-..-:..". 38 .̂
ND - No dati ivulable.

ABB-Enviroomental Service*, IDC.
MWSINALF.XLS
6/18^97



MWS1NALF

INHALATION EXPOSURE TO OHM IN SURFACE SOIL PARTICIPATES - ENTIRE SITE (EXCLUDING SULFATE LANDFILL)
RECEPTOR: FULL-TIME, LONG-TERM ON-SITE WORKER (PLANT B AREA AND MAINTENANCE ) - FUTURE LAND USE
OLIN CORPORATION
WILMINGTON, MA FACILITY
TABLE A6-14

lWun-97

NONCARCINOGENIC EFFECTS

5?«:: r :̂£ite£ZK&^?-;̂  :•;:• •.-.•• OHM ••:;•. :. ; -.m :̂:?;. .̂ £K&**?";??̂  ;̂ *?m îW&m>::m^ ;.: .;;<M™* . : .;,;.>,: ̂ ftw^v
Wi^J^^^W^ZT '̂̂ .-.r '̂-"';: *wt-v^:::-v-<:«::;«^
Illi:!;:;̂ ^ .''•-.::V-lV-,'^-:-:s:i:-
:•.*:£*:*"•:•'• •••'•" ••• *v:v-:* •• : ."•;:.•;••••...':'•"• 'i'.V : ::~' '•

U.l-TricUoiMlfcuu

1.1-DicUomlluu

2.4.4-THauthjrM-iNaUui
2-Bwuaw (MEK)
Aotlou

MMhylw CUorU*
TrtmUoiMlhu (KX)
TohMM
7 Mt(lu'hiTirt1'h*Hi"
2.UtflVlr|U»>l«^CnKl)
A JJ..L

AcMipkikyln*
AUknnw
B«ua<t)AalhncaM
B«zo(>)Pyna«
Bmo(b)Fhiarulha»

Bazo(i^.i)Puylca«
B<uo(k)FliUfUlk<>i>
BazoicAcU
Bulyft«llljlpili«kl«
CIUTMM

Dl-a-twtylplillukl*
DI-B-octylptOudU.
Dibtuohna

^ict^lpbtluJAt*
ptoonnl^MM
Plnonac
Indvu(1^.3^d)Pyrai<

N-NitroudipfceayUmiu
Nl.jAlh.U..

Hi«n»nlhirn«
Pluaal
Pyrto.
bii(2-Eth;lHeiyI)pf>tlul>u

4.4--DDD
4.4--DDE
4.4--DDT

'•:•: '•'" - "• nv«C ••••.-••:•:•..;•• ..••: •• ••••••••.-:••• :•: • • • • • • .'-ytpsrf ••.•:•••:•.:•:•:::•;••.•:•:.. • :-. :• • :y^M9 ' • • • •" '•:• ••.•'"
0.003703733

0.00098
0.0001)
0.00013

0.006
0.0022
0.0019
0.00}

0.179198638
0.001312173

0.3

0.672112219
0.47012424
0.324203328
0.233040688
0.229120909
0.125041613
0.197122963

0.24

0.119146212
0.401210509

0.130027126
0.066453166
0.069431498
0.033177641
0.141264099
0.644011598
0.120731463

1.0

0.868423164

1.713341869
0.114741

0.673631496
36.78097434
0.013111998
0.014614968
0.096166239

1.8232E-07
3.136BO8
4.16B49
4.JB-O9

0.000000192
7.04B-0*
6.08E-O*

0.000000096

2.S1344E-05
4.8412B-08

«.JSn9BO6
2.I53E-05

1.3306E-05
1.0)743E-03
7.5213E-O6

7.33187E-06
4.00133E-06
6.30793E-06

7.6157E06
3.I126IE-06
I.2S387E-05
4.SOOT7E-06
2-I265E-06

2.222OTBO6
1.06168E-O6
2.69205B-05

2.060S4E-05
3.8634 1E-06
3.0673E-05

2.77896E-03
3.4XZ69E03
3.67171E-06
2.162O2&05

0.001176991
4.19384E-07
4.67679E-07
3.07732E-06

2.6E-08
4.4E-09
5.8E-10
6.7E-10
2.7E-OJ
9.SE-09
8.3B09
1.3E-O
3 9&06

t.aw»
1.2JJO6

3.0BO6
2.1E-06
1.4E-06
1.1E-O6
1.0E-O6
5.6E-07
J.8&07
l.LE-06
3.3E-07
l.SE-06
6.7E-07
3.0E-07
3.IE-07
1.3E-07
3.KE-06
2.9E46
3.4E-07
4.3E-06
3.9E-06
7.7E-06
3.1B4J7
3.0E-06
1.6&04
5.9E-08
6.5E-08
4.3E-07

1000
50

717.5
1000
800

3000
4«00
400
71

100

71

71
71

71

71

71

71

71

7

71
7

7

7

71

71
71

71
71

260
71
7

v • • ••••'•-.•• •

2.6E-11
8.SE-11
S.1E-13
6.7E-13

3.4E-II
3.3E-I2
l.JE-12
3.4E-11
3.3E-08
6.SE-1I
l.KE-Ot
4.2E-08
3.0EXI8
2.0E-08
\.se-ot
1.4E48
7.9EXW
1.2E4I

7.6EXJ8
2.3E-08
9.6E-08
4.2E-0«

2.1E-08

5.3EXII
4.1E-08
7.6E-09

5.5E-OI
1.1E-07
2.01-Oi
4.3E-08

2.3E-0)

• I " . ' - " • • • • • - • - ••-• . . . : ' : • , • - • - - : . - . . . • - . • : . . . • • • - - : • • • • . . ' . • , . . • : :;..: ̂  .V. .::,.•-,:.- . ' . • . :.', V . '• ' - ' ; . . . . . . . . . . -V" .V :V .. . :- : • ' : . . ' • ' .

ABB-Enviranmental Servicu, Inc.
MWSINALF.XLS

6/18/97



MWS1NALF
INHALATION EXPOSURE TO OHM IN SURFACE SOIL PARTICULATES - ENTIRE SITE (EXCLUDING SULFATE LANDFILL)
RECEPTOR: FULL-TIME, LONG-TERM ON-S1TE WORKER (PLANT B ARKA AND MAINTENANCE ) - FUTURE LAND USE
OLIN CORPORATION
WILMINGTON, MA FACILITY
TABLE A6-M

IS-hm-OT
NONCARCWOGKNIC EFFBCTB

- ,
„«»»**»»

Aldria

AJpk.-BHC

AlphtOloiduu
DUldiu
EadonUuI
Eadonlfun
Enddn
EadnnKMow
Ouai-mc (Lbduc)
Gaaut-CUoiduc
HqxicUor
H«r»irtlnr Epo»id«
FCB-1016
Ahuuu
Anllaooy

Amok

Buaa
Buy Una
C^dmmi.
Cikha
ChroaaaHI
ChnaiiaVi
CoUll
Cyuud.
Ira
U«d

MIHOT.H
Mticuy
Nicktl
S«J«iim
Sodam
[Ulna
Vuadam

Zinc

CUoridi

NiUO(«i. AmmcBU

SulhUuSO4

•.••;;••«' 'i;:::-;' . '•••••••: i:Y: '•:':•;, '•: : '•: -•' :;::..:::..•• :.?>:: '••'

,?£',. >
CWrt^^*^p:

0.000723725

0.001439905
0.000397946
0.000410428

0.000711312
0.00353234

0.001643931
0.000442317
0.006027576
0.001246551
0.000019604

0.000111338
0.0156401

5.353
1.576214112
8.949406915
20.6362*698
0.037SI4618

0.4091042
1.471

125.0194179
13.89105421
2.889568709

0.202692
8.016

43.4*869863
93.4918863

0.114384115
7.743232825
0.553873945
58.9900546

0.469300628

16.58144156
41.88665588
44.1126819

62.87137744
1,227

•-•:•,;;•.•.:•-••.,:,.-:;.:.;•.•:•:•:.•.•:::;•.•:;;:-:.;•:.,:

^I^?iySSV'^<;U
^&-y^^^^*'4" -Ss*; '-f

2.3I592EO8
4.6064 1BO8
1.27343E-08
1.31337EXM
2.29ME-04

U303SR07
5.260S8E-08
1.4154 IE-OS
1.928S2E-01
3.9SS99E-08

6.27328E-10

3.5628B4M
5.005O6E-07

0.171301289
5.04389E-05
0.000286381

0.000660361
1.21231E-O6
1.30913E-03

0.0470578
0.004000624
0.000444514
9.24462E-05
6.48614E06

0.256499283
0.001391631
0.00267174

3.66029EO6
0.000247713

1.7724&03
O.OOIS876S2
1.50176E-05
0.000530606

0.001340373
0.001411606
0.002011884
0.039253618

':f ••;>•.•:- :V:1.1:'::;.1:::1:1-1:1.1.:-1:1:':::1:-. . .'.VY.-.:. :. i '•:• •'•" ':••' '•' M;.. ! : •

„ cSSSSSij,
fQ*tW^**|tA-

3.2E-09

6.4E-09
l.SE-09
l.IE-09

3.2B09
1.6B08
7.4BO9
2.0E-09
2.7E-08
5.6E-09
l.JE-11
5.0E-10
7.0E-0*
2.4E-O2
7.0E-06
4.0E-05

9.2E-05
1.7&07
1.8E-06

6.6EO3
5.6E-04
6.2B05
1.3B-05

9.1B477
3.6B02
1.9&04

3.7&04
3.1&07
3.5E-05
2.3E-06
2.6E-04
2.1E-06

7.4E-05
1.9E-04

2.0E-04
Z8E-04

i.SE-Ot

RJMMAJtrHAZiitOiNDEJt

OWQWC

•' '''" tafeA

0.7
0.7

0.7
0.7
0.7
0.7

0.02

10
0.0025

0.5
0.005

0.2

6.8
O.O2

1

0.7
0.05
0.3

0.009
2.7

1.4

100

£$&
, .. ',

9.2E-09
2.5E-09

3.9E-08
IOE-09
1.3E-10
7.1E-10
3.5E-06

7.0B<r7
l.SE-02
l.SE-04
3.4E-05
9.1E-06

8.2E-05

3.1&03

9.LE-07

2.IBO4
7.5E-03
1.7&06

3.8&03
9.2BO7

5.3E-05

2.SE-06

;.:.;.::,::::;::'3ijiin;:;
ND - No d»l« ivukble.

ABB-Bnvinnmaital Servica, Inc.
MWSINALF.XLS
6/18/97





ATTACHMENT 7

SUBSURFACE SOIL RISK CALCULATION SPREADSHEETS



UWSBIDAL
EXPOSURE TO DIRECT CONTACT AND INCIDENTAL DIGESTION OF SUBSURFACE SOIL - ENTIRE SITE (EXLUDINC SULFATE LANDFILL)
RECEPTOR: UTILITY WORKER - CURRENT AND FUTURE LAND USE
OLIN CORPORATION

WILMINGTON, MA FACILITY
TABLE AT-1

22-Miy-97

EXPOSURE PARAMETERS EQUATIONS

- - . ' . : • • . . • • . • ; : • : . • • .: ruuM-at* • ••
CONCENTRATION SOIL
INCESTION RATE
ADHERENCE FACTOR
AVERAGE SURFACE AREA (1)
RELATIVE ABSORPTION FACTOR-ORAL
RELATIVE ABSORPTION FACTOR -DERM
CONVERSION FACTOR
BODY WEIGHT
EXPOSURE PERIOD W
EXPOSURE FREQUENCY (J)
EXPOSURE DURATION
AVERAGING PERIOD

CANCER
NONCANCER

.. .'.:..*»<»«'•
[OHMU

IR
AF
SA

RAF.O
RAF-D

CF
BW
EP
EF
ED

AP
AP

.-•:.ytMX' .:•:.. f
otanal Decile

100
O.J1

WOO
UjuiMct] ^ocific

dwnicil ̂ Mcific
100EXKI

70
2.74E-02

10

1

75

2.74E-02

:.'"- • • • • :-'UW(4i : '.';. .: :.
ctonal-^iKific

mi-ioil/oky
mi-nil/an*-*!!

arf/diy
indco
inllai
k*to«

k*
yan

rvati^yeir

*y/™t

yon
yt«i

:: . .::i:V::::. i .̂SMBWf^SiSvi.'i*...̂

MADEP. 1»5

MADEP. 1»5
alaikttd fa MADE?. 1*95
MADEP. 1W4. 1993
MADE?. 1W4. 1»S

USE? A. 1919
AHJOptioa
AKnpiorj
Anui^xJOD

MADE?. 1995
AjMIfltiOD

(1) 50th pcmnuk of urhcc ireu for imjci: heuk, htiKk, mm.
(2) 5 dtyi ptr wttk for 2 wedti.
MADE?. 19W. Bvfcvnmi Documuion for 4* Dnclopnal ofMCT Numtricil sunknh. April 19W.
MADEP. IMS OuidKice for Diqnnl Sclt Rak OmunaHm. Htrim Fral Policy WSOORX-M-U1 Ally 1995
USEPA. 19t9 Expourt Ftaan HntwdcEPA/60(VU9/M3. Miy 1919

CANCER RISK - INTAKE <»»*t-<lij) i CANCER SLOPE FACTOR >»*j-d^r)*-l

HAZARD QUOTIENT - INTA1CI M/l«-dq) / REFERENCE DOSE *«/1gj-<lir)

INTAKE-INCESTTON - InHUlmll i IB i RAF.O «rF«EFlED«EP

BWlAPl3<5dqwyr

BWiAPlMSdqwyr

p \clin\wilmmgWihrm2\jpre«(JMub»oiI\UWSBIDAL XLS 5/21^71 :.39PM



UWSBIDAL
EXPOSURE TO DIRECT CONTACT AND INCIDENTAL INCESTTON OF SUBSURFACE SOIL - ENTIRE SITE (EXLUDINC SULFATE LANDFILL)
RECEPTOR: UTILITY WORKER - CURRENT AND FUTURE LAND USE
OLIN CORPORATION
WILMINGTON, MA FACILITY
TABLE A7-1

22-M«y-97
CARCINOGENIC EFFECTS

;5^:.̂ ^i^pi
1.2-Dtehloro4rtr\»ne

Benzene
Carbon Tvtrachloridc
Chloroform
Methylene Chloride
TetnchlorodhKnc (PCE)
Trichlorocthenc fTCE)
1,4-Dfchlorobenzene
2 Methylpheno) (o-Cmol)
4- Methylphenol(p-Cn»al)
B*nxo<a)Anthncene
B«nio(»)Pyrene
B«uo<b)Fluonnthene
Butylb«niylphth*lat*
Chiyaeite
•lexAchlorobcxuene
ndeno {l,2,3-cd)Pyrene

aophorone
N- Nltroto- dl-n-pn»pyUirtne
N- NrtrowxUpheny Urrtn*
bi»(2-EthylH«Ky])phth*Ute
4,4'- ODD
Aldrtn
Alph*-BHC
Alpha- Chlord*ne
Gumut-BHC (Undone)
Tovaphcnc
Anenic
Cadntfum

0.0021

0.0161
0.0002
0.0012
0.0321
0.0012
0.0041
0.0346
0.0331
0.0391
0.0419
0.0061
0.0501
0.1535
0.1054
0.0051
0.1334
0.0342
OJ619

109.0173
44.7304
0.000;
0.0003
0.0003
0.0230
0.0014
0.0460
6.0187
0.6359

LOO
1.00
LOO
LCK
LOC
1.00
LOO
LOO

LOO
LOO
LOO

LOO
LOO
LOO
LOO
0.91
0.91
1.00
LOO
LOO
0.96
LOO
LOO
0.9«
1.00

L5E-13
L2E-U
L4E-14
UE-14
2JE-12
13E-14
2.9E-13
2.5E-U

3.5E-12
4JE-13
3.6E-12

7.5E-12
4.1E-13
9.5E-12
2.4E-12
2-4tll

7.1t09
3.2E49
3.1E-14
2-2i-14

L9E-14
1.6E-U
LOE-13

3.1E-U

4JE-10

0.01

0,10

0.1C

0.10

0.10

0.10

0.10

0.2C

0.20

OJO

0.2C

0.13

0.20

0.19

0.17

0.17

0.02

0.20

OJ5
0.11

0.0!

OJO
0.11

0.03

7.9E-14

4.9E-13

7.6E-15

4.4E-14

UE-U
4.4E-14
L5E-13
L3E-12

3.7S-12
4.6E-13
3.IE-12

S.OE-12
KE-U

LOE-11
2.4£-12
2JE-11
7.0E-09
3JE-10
4.0E-14
2.9E-14
L9E-14
4.4E-13
L1E-13
3.1E-12
(.IE-11

9.1E42

2.9E-02
L3E-01
S.1E-0!
7.5E-03
5.1E-W
L5E-02
2-4E-02

ND
ND

7JM1
7JE»«0
7JE-01

ND
7JEJJ3
L6E-KM

7JE-01
9.5E-04

7.0E»Ofl
4.9E-OC
L4E-02
2.4&41
L7E»41
6JE-MX

L3EXH
L3E*00
L1E»00
L5EHK1

ND

•>x":-;-:>':-:-:-x-x •:•:•:•: •:•!•:-:•: •:•:-: :v::::r::::":":-. • • ".•••• :• • : • ••• •.• •.' •. •.'.•: :• • •:•'•: ' •••:•" ~. ~ ••••• :•'.•••••:•:•••:••. ::•;•. :•:•'•••; :•: •• •• ••;•'•"•"•••:•'•. :•.-. :•.•: :•:•"•: .•;•"•'•:•:•:•:•:• •" • •" "•" ..•':: :•:•:•.•:•.•:•;;•; :•" ••:•" ; "•: :•:•••:•?:•:•>:•!•:•:•:•«•:•:•:•:•:•:•:•••:•:•••>:•:•'•:•:•.•: :•: :•: : :•.•:•:•:•: : •:•:•:•:•: :•'. ' n in ••»•.! ^ .111 PI i H ji.i tm

1.4E-14
3.3E-14
1.9E-1J
5.1E-I6
1.IE-14
4.1E-1S
44E-1J
S9E-M

26E-12
3.2E-I2
JSE-12

5.5B-14
66B-13
7.0E-12
2.3E-15

1.6E-10
J3E-11
45E-11
JOE-U
3.7E-13
I.2E-13
ME-12
1.3E-13

3.5E-12
6.5E-10

"*•«* -

7.2E-15
1.4E-14
»»E-16
2.7E-16
9.3E-1)
2.2E-IS
2.1E-1S
3.1E-14

2.7E-12
3.3E-12
2.IE-12

SIE-14
4.3E-13
7.4E-12
23E-15
1<E-10

3.4E-1I
4.7E-12
96E-1S
49E-I3
1.2E-13
5.7E-1J
1.4E-13
3.4E-I2
l.OE-10

r<a
2.1E-14
4.IE-I4
J.9E-H
7.IE-16
2.7E.14
64E.1S
6.7E-15
9.1E-14

5.3E-I2
6.5E-12
S.4E-12

1.1E-1)
1 1E-12
14E-11

4.6C-I3
3.3E-10
69E.11
S.OE-11
1.9E.14
I3E-13
2.4E-13
27E-12
27E-I1
6.9E.12
7.5E.10

[1] MADEP, 1994. Background Docwnnutlon (or Iht Cwdopnmt of MCF Nvomriol SuruUnk April 1"4.
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UWSBIDAL
EXPOSURE TO DIRECT CONTACT AND INCIDENTAL INCESTION OT SUBSURFACE SOIL •
RECEPTOR: UTILITY WORKER - CURRENT AND FUTURE LAND USE
OLIN CORPORATION
WILMINGTON, MA FACILITY

TABLE A7-1

ENTIRE SITE (DELUDING SULFATE LANDFILL)

22-M«y-97
NONCARCINOCEN1C EFTBCTS

: -; '•''/: •'.'• .':'•'•::' .'..'." V ..- .-.'. .'.::'. . ' •'-.'•"•.• • '•'•:..•'•':<
!•;>•:':.-;, :•/. '•&. .-.•••••• ^^rtSrtte^/^^jfcv^••:...... ........ •:;-.; /•• .; .;-. ..̂ .:.:::vx:.:.-:::x.::>x::;,:;-.-. •.:•::;•:::;

U-Dfchloroeth*n«
2,4,4-Trimtthyl-l-pcntenc
2,i,4-Trtnwthyl-2-Pentene
2-BuUnont (MEK)
2-Hex*none
VMcthyl-2 Penuncnc (MIBK)
Acttont
Benzene
Cuban Diiul&dc
CwfconTetrmchlOTtd.
Chlorobtfuenc
Htlorotonn
Sthylbcruen*
MtthyUnt Chlorid*
Stynn*
Tetrachloroeihene (PCE)
Toluene
Trfchlomthcnt (TCE)
XylenM, Tout
!A3-Trtchlorobeni«n*
t2,4-TrlcWon>b«n*oi«
12- Dfchlorobeuenc
1,3- Dlchloro benzene
X4- Dtchlonbenzene
2,4-Dfan*thylph«nol
2-MeihyliuphthiIene
2 Mcthylphenol (o-Cmol)
4r BromophenyLphenylrthcr
4-ChlorDphcnyL-phcnylether
4-M«hylph«nol(p-Cr«*ol)
Anthncen*
B«mzo(>)Anthncexie
Bcnzo(t)Pyrene
Benzo(b)nuontnthene
ButylbvuylphthAht*
Chrytene
Dt-n-butylphth«late
Di-tvoctylphthAlttat
Dibcnzohmn
DiethylphthAUt*
Fluonnthenc

i-iiiiî lSl
'̂ •'•'̂ '••••'Ssta*™*^

0.0021

J.J307
L55I9
0.0142
0.1762
0.02M
2JOOI
0.0161
O.OU9
0.0002
0.0019
0.0012

0.0944
0.0301
0.1243
0,0012
0.2352
0.0041
0.0170
0.012!
0.023!
0.02«
0.0070
0.0346

0.014S
0.0015
0.0331
0.0116
0.0119
0.0391
0.0031
0.0419
0.0061
0.0501
0.1535
0.1054
0.1539
0.2835

0.0130
0.0462
0.01«

:::;:••.:: INCtSTtON

li r- -
LOO

0.99
0.99

LOO

LOO

LOO

LOO

LOO
LOT

LOO

LOO
LOO
LOO

LOO

LOO

LOO
LOO

LOO

LOO

LOO
LOO

LOO
o.«
0.96

LOO

LOO

LOO

LOO

LOO
0.91

0.91
0.91

0.96

0.91

0.96

O.M
LOO

LOI

LOO

&4KNC*
**sa«K*r,- -

"t«MSfi*4Mt "' " '
4.1E-10
7.6M7
3.0E-S7
2.IE49
3.4 E-M

5.7K49
4.5EJI7
3JE49
3_lt«
5.9B-11
9.7E-10
2JE-10
L8E-M
S.4t09
Z^EJM
L3E-10
4.6EJM
10&10

3JE-09
L4E-09
4.6E49
5.IE-09
L3E-OT
6.5E49
2.I&49
3.0E-10
S.6E-09

7.6E-09
6.0E-10
1.7M9

L1E49
J.9E-09
2.9E-0*
1.9E-M
2.9tO>
SJE-OJ

2.5E4*
9.0EJ9
3.IE-09

•. • " ' ••"• ' •"; y-:"'-'" "y-'wi-ftWi'Si-Hv

MtMM , ,
' ? \- { '*»#
". > ft* 5 '"•<-

0.1C

0.11
0.11

0.10

0.10

0.10

0.10

O.M

O.U
0.10

0.10

0.10

Oi20
0.10
OJO

0.10

0.12

0,10

0.1:
0.01

0.01

0.10

0.11

0.11
OJ6

CL2C
0.19

0.19
CU25
0.11

0.11

0.11

0.11

0.11

0.11

0.11

0.19

0.02
oac

;":':•:•:' '••.•:•'•:•'•:•'''•:•.•:•:•:•:•:•:-:-:•:•••'':••• •:• • •.• •••.•••:•:• • •:

a****--,.
, ww*«tv'', t*4&4&- '

I 2OB-10
4.5E-07
L»t07
LSM9
LIEJM
3.0EJK
2Jt07
L3E-OT
L9E-W
2.1S-11
5.1B-10

LIE-10
2.0EJU
3 t̂«9
2.6&M
LIE-10
2.9B-M
4JS-10
•L\VH
LOE-09
L»M9
3.1S09
L3t09
6.SS49
3.9t«
3. It 10

6.6&09

7.6E49
UE-10
9.1E-09

L1E49
9.4^09
L9SOI
IOEJU
2.9E-04
5JE-M
2.SE-09
9.«E-U
4.1E-09

:>::;:-'.:\::-:v:v-:v:'.-':::':.:::

\ «*i»»<Srte
;v, ,'%1W()'' s v
> «i*i4ti*i <•:-;-•

2.0&42
2.1E41
L1EJ1

2.0E-KIC

2.0E««0
«.OW1
LOE*«
S.O&02
LOEJ1
7.KJX
2.0E-01
LOE-02

LOE*Ot
6.0E-M

2.0E<«0
LOE41

2.0E««0
2-OE-M
4.0E»«0
LOE4]
LOE-02
9.0EJ1
9.0E-01
9.0E41
2.0E-01

3.0E4]
5.0E41

5.0W3
3.0E*«
3.0E-02
3.0EJ2
3.0E-02
2.0E-HM
3.0E-W
LOE*«
2.0E-02

3.0E42
LOE-HX
4.0E-01

MtM> •?,->' , gxjjms-f
'< •'- tMwnw**: '

2.0E-M
S.7&06
1.5E-OC
1.4&49
1.7E-Oi

7.IE-09
4.5&«7
6.1E-M
1.1E4*
5.6E4*
4.B49
2J&M
l.ffi-O*
1.1E-07
l.ZE-OI
2.1E49
2.1E4I
4.0E-M
I.IE-10

1.4E47
4.4E-07
6.4EJW
1JE-09
7.ffiJ»
1.4E4I
».»E49
l.JEJH

1JE46
2.0E-10
1.IE47
3.<E4t
3.0G47
1.4&OI
<.1E-07
2.9E4*
2.T&M
I.4E-OI
I.1E49
>.(E-0>

:̂v:vr;:':::::v:vr::v:::̂ :i':?':-:''''-:v'":''':':

rttxbgfr'
's^lUWfMWl'

tHfiMMIfif

l.lE-Ot

2.2E46
I.7E47
7.3E.10
J.l&W
3-CJW
2.4B47
l.TE-Ot
1.9EJI
l.OEJM

1.6E-M
l.IE-0*
2.0&M
5.7E4>
I3E-0*
l.ltW
UE^t
MEJa
53E-10
1.0E47
1.9EJT7
1.4&W
HE-W

7.ZEJW

2.0E4*
1.0EJ»
I.SE-Ot

I.5E-0*
3.1E-10
3.0EJJ7
3.IE-0*
3.IEJ7
1.4&OI
6.6E47
2.9E4I
I.SEJX

I.4&M
l.ZE-10
l.«E4t

•Kiw:v:-:'::K;:::::;:¥:v:-:::'

*«*jt
HdlMfr

jUggvMfjW«K

3.1E4I
3.9E46
1.1&06
2.1E49
2.6E4*
11EJK

6.9E47
>.OE4t
5.0EX«
t.<E4f
7<E-W
35EJ»
JIE-Ot

1.6E47
1.SE4I
1.S&49
3.I&M
«1EJ»

1.4E49
3.3E47
65EJ7

9.9&09
1.9E49
KE-0«
3.4E4t
2.0E-Ot
26E-OI

30E46
3.1ErlO

6.0E47
7.4&«
6.IE-07

19E4*
I.3E46
S.TEJt
J.3E4<
l.TE-07
I.2E49
2.0E4I

'$$>'•'•'•'•$*•'•••'• '• :':•'•>: .•
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UWSBIDAL

EXPOSURE TO DIRECT CONTACT AND INCIDENTAL INGESTION OF SUBSURFACE SOIL - ENTIRE SITE (EXLUDINC SULFATE LANDFILL)
RECEPTOR: UTILITY WORKER - CURRENT AMD FUTURE LAND USE
OLDS CORPORATION
WILMINGTON, MA FACILITY
TABLE A7-1

22-Miy-97
NONCAKCINOCENIC EFTKTS

M^^^^S:Hexachlorobenienc
Indeno (t2,3-cd)Pynn>
[aophoronc
N-Nlawo-dt-n-propylamini
N-Nltro.odlphenylamlne
Naphthalene
Phcnantnrene
Phenol
Pyrene
bu<2.EthylHexyl)phthalatc
4,4'-DDD
Aldrln
Alpha-BHC
AJphtChlordane
EndoiulfanI
Endotuttan Suttate
Endrtn
Endrln Ketone
Gamma- BHC (Undane)
Metiunychlor
roxaphene
Antimony
Anenlc
Barium
Cadmium
Catctum
ChromtumOl
Cobah
Copper
Cyanide
ron

Maneanete
Mercury
NkUl
Potaaahun
Silver
Sodium
Vanadium
Chloride
Nitrogen, Ammonia
Sutfatea>SO4

0—V,

If^^pi
0.1334
0.0342
OJ6K

109.0173
0.004
0.0212
2.0707
0.1610

44.7304
0.0005
0.0003
0.0003
0.0230
0.0002
0.0009
0.0007
0.0022
0.0014
0.0230
0.0451
0.2226
(.0117

17.444!
0.6359

146<U349
76.1600

2_2048

&1031
0.04K

6740JS11
79.S501
0.0032
5.I97S

772.9KO
0.7425

117.7923
2.23M

43J571
69.5013

940.9114
1.54

too
0.91

too
0.91

o.«
tM
0.91

too
too
too
O.M

too
0.96

too
0.9C

0.9«

too
0.96

too
too
0.96

too
too
0.71

too

tot
tM

too

tM
too
tot

too

0.71

0.71

LOO

v-4.™:'X feiSliitot:;S:£s;:;:;:
tlE-09
2-4E-M
6JE49
6.4E4II
2.0E-05
t6E-0«
3.IE-09
4.1E-07
3JEJM
l«E-M
9.9E-11
S.9E-11
5-2E-11
4.5E-W
3.6E-11
tTE-10
L4E-10
12E-10
2.JE-10
4.5E-09
I.6E-09
4.4E-M
l_2t«
2.4E-06
L2E-07

15E-05
S.OE-07

94SJH

19E-05
(OE-10
t2E46

L5E«7

3.1E-07

9.6E-0«

°-MI 7.U-10
0.11

0.1!
0,17

0.11

0.10
0.1!

OJ(
OJO

0.02

0.11

oj;
0.11

0.05

0.11
0.11

OJ5
0.11
0.20

OJO

0.11

0.10

0.03
0.05

0.14

0,04

0.14

ox

0.14

0.05
03!

OO5

0.0!

0.05

0.09

2.5E-OI
S.6E-W
6.4EJU
2.0B-05
t7E49
4.0E-09
S.6E-07
3JEJX
9JE-07
9.5E-11
7.1S.11
5.1E-11
U2E-09
3.5E-11
tTE-10
tIE-10
titlO
19E-10
4.SE-09
«,5E-«9

23E-M
t9EJI7
9.9t07
9JE-M

3JM«
3JE-07

t5tM

UE-05
t6E-10
2.11-06

L9K-07

L3E-07

3.9E-06

""

t.0£4l

3.0E-02
2.0E»00
9.5E-02
5.0E-02
4.0E-02
3.0B-02
6.0E-01
3.0E-01
iOEJH
S.OE-0
3.0E4S
5.0E-0-
6.0B-05
6.0E-03
6.0E-03
3.0E-0.
3.0E-*
3.0E-03
5.0E-03
5.0E-95
4.0E-04
3.0E-0.

7.0E-02
5.0K-0.

tOE-MX
6.0W2

2.0E-02

4.7E-02
3.0E-04
2.0E-02

S.OB-03

7.0EJB

3.7EJJ1

2.0S-02

- - . - . - - - ...-..-.; .. -. - . -. - . -. • - .-. . . ... . . . • --...-•« <« *wti*>n*M •.• AM <pM«w f,< •.•Hnw<vnk~ v. •;•••.••: :•::•••.•.•:••••• ••"•:•

1.4EJX
7.9E47
33E-09
6.K-07

4.1E44
4.1E47
1.3E47
6.IE47
1 IE-07

4.4&4M
20&07
2.0E-W

1.0E47
7.5EJJJ
5.9E-OT
2.IEJM
4J&07
1.4EXM>

9.0E47
1.7E-04
1.1E44
3.9E43
3.5E-OS
2.5EJM

l.iE-OS
1JE4)

4.7E-07

Stt-05

2.9&0]

4.4E-03

2.6E-05

•:•:•:•.• •• •. . . .• VK'M-:

ii::jjijj!jjj(jJK&
9.7&07
I.3E47
33EJW
6.7&07
4.0E-04
2.2E47
1.3E47
9.3&07
1.1EJ17
4<E-03
2.0E-07
2.6E-«
1.0E47
10E-05
5.9E49
3.l&0t
6.0E-07
1.4E-W
9.IE-M
9.5&07
1.7EJM
S.tE-05
C.2E-04
1.4E-05
1SE44

3.2&M
3.4&M

7.3E-07

25E-04
5.5E-07
1.1E-04

J9EJJ5

1.16-05

LIE-OS

4.0E43

:"'SHr
1.4E46
1.6E-06
47E-OT
14E46
I.IE-04
6.2E-07
1.6E-07
1.6E46
1.2E47
4IE-04
3.9&07

4.6E46
2.1E-07
9JE43
1.1E4*
S.6E-M
1 lE-«

2.1&W
1.9E-07
1.9EJK
3.4EXM
1.7E-04
46EJJ3

4.9E43
4.3E-04

1.IE-4!
1.9E-OS

12E-0<

I.7E44
2.6EJX
1.5EJM

6 IE-OS

6 IE-OS

3.7E-43

1.2E-04



UWSBINAL
INHALATION EXPOSURE TO OHM IN SUBSURFACE SOIL PARTICtJLATES •
RECEPTOR: UniJTY WORKER - CURRENT AND FUTURE LAND USE
OUN CORPORATION
WILMINGTON, MA FACILITY

TABLE A7-2

ENTIRE SITE (EXCLUDING SULFATE LANDFILL)

22-M«y-97

EXPOSURE PARAMETERS EQUATIONS

Wfituiiifi^^

CONCENTRATION IN AIR
CONCENTRATION IN IOIL
CONVERSION FACTOR 1
EXPOSURE TIME DAILY
EXPOSURE FREQUENCY (1)
EXPOSURE DURATION (1)
CONVERSION FACTOR 1
CONVERSION FACTOR i
AVERAGING TIME CANCER
AVERAGING TIME NONCANCER

(HP)*

[OKM)pM
CF1

ET
EF

ED
CF2
CF3
AT
AT

<0
dwnicri-ipidflc

M
>

10
0.0274

345
0000001

75
0.0774

Utal
«(*(

hcarttr/
loan/toy
d^*V-r

y-n
d^yrn
k*^«

y— 'yt«i

MADEP, 1995

Amnpkn
Aravdon
AMOmptidD

MADEP. 1995
Aimtpioa

(1) SdiyipKWMkforZwMki.
MADEP. 1995 Omdjnc. for Diiptxil Sju Riik Oundniaticn. Inurim Find Policy W3C/ORS-9S-14I. July.

CANCER RISK - A VG. CONC. (>«W) • CANCER UNIT RISK (u«>)A-l

HAZARD QUOTH NT - AVaCONCXMtaiyKEF. CONC. («|tal)

IQHMlO-Er • |J " IP
AVC. EXPOSURE CONC. - AT • CF1 • CH

OHM AIR CONC. - (RP)* ' |OHM|p«rt • cr>

NoU:

Tor iraortkoink <(T«U: AT -ED

p\olin\wilmingt\hhra2\iplwd\iubsoU\UWSBINAL.XLS 5/72^7 12:41 PM



UWSBINAL
INHALATION EXPOSURE TO OHM IN SUBSURFACE SOIL PARTICULATES - ENTIRE SITE (EXCLUDING SULFATE LANDFILL)
RECEPTOR: UTILITY WORKER - CURRENT AND FUTURE LAND USE
OLD* CORPORATION
WD^MINGTON, MA FACHJTY
TABLE A7-J

22-M«y-97
CARCINOGENIC EFFECTS

iCEQMPdUTO^* <N*MBy^^»i^a'ttii!i>t _. *9Q|RC3KHTlbC(tdft ^ -." J '~ * 'tflHtlEiNiDt'' % "" * •" -. % % -S v TfffBf9]MM£i''''r ? *•

1,2-Dlchlonxthant
Benzene
Carbon Tetraduorldc
Chloroform
Methylene Chloride
Tetrachlorotthtne (PCE)
Trtchloroethene (TCE)
1,4-Dlchlorobenzene
2-Mtthylphanol (o-Cre«ol)
4-Methylphenol(p-Cra>ol)
}<nzo( a) Anthracene
9en£o(a)Pynne
Benzo(b)Fluoranthen*
Butylbtnzylphthalite
ChryMn*
Heiachlorobenzent
Indeno (lZ3-cd)Pyr»n«
[•ophorone
N-NltroM>dl-n-propylamine
N-NltTModlphenylamlne
bl>(2-EthylHe>yl)phthalate
W-DDD
Aldrtn
Alpha-BHC
AlprutOiloniane
Gamma-BHC (Undant)
Toxaphcne
AiMrtc
Cadmium
Chromium VI
Nlckd

> -.-.

0.0021

0.0161

0.0002

0.0012

0.0321

0.0012

0.0041
0.0346
0.0334

0.0391

0.04»9
0.0061

0.0501

0.1535
0.1054

0.0051

0.1334

0.0342
0361?

109.0173

44.7304

0.0005

0.0003

0.0003
0.0230

0.0014
0.04&0

6.0K7

0.6359
B.S4

5.S979

1JSME-07
9.CM4E-07
1^06B-OI
7.008E-0<

1.96I96E-06
6.9276E^>«
2.43% E^7

2.07464E46
2.0292S-06

13440«E-06
2.935ME-06
0.000000363
3.00636E-06
9.21199E-06
&3229IB-06

3.45* E4J7
1.0064E-06
2.0538E-06

2.17145E-05
0.006S41041
a002M3<23
3.1536E-OS
1.S144E-0*
1.656 E- OS

1J7»7B4)6
8,S14E-0«

2.75852̂ 06
a 000361123
3.I1529B-05

0.0005124
0.000353175

' ,.:, ..x? '. >. *...xx.?...'.

4JE-13
3JE-12
4.0B-14
23E-13
6.6B-12
23E-13
t.lB-13
6.9B-12
6.8E-12
7.8B-12
9.8B-12
1.2B-12
l.OE-11
3.1E-11
2.1E-11
1JE-12
2.7B-11
6.9E-12
7JE-11
2JE-08
9.0E-09
1.1B-13
&1S-14
5.5B-14
4.6B-12
2.8B-13
9.2B-12
1JE-09
13E-10
1.7E-09
1-2E-09

matmtei»£t*xH*.-:

Z6B-05

8JE-06

1.5E-0!

Z3E-05

4.7B-07

5.9E-06

2.0B-M

1.1 RO!

I.IB^M

1.1E-03
1.1E-04

1.1E-06

4.6B-04

1.1 &04

2.0E-O3

2.6B-06
14E-0*

9.7E-05

4.9E-03

l.tE-03
3.7BJM
1J&05
3JE-04
43E43
1.8B-03
liE-02
2XB-04

-..< i..'..r..#...'....f...

|p)
1.1E.17

17E-17
4-OE-H

54E-1I

3.1S-1I

1.4E.1I

1.6E-1I
7.SB. 17

1.1E-1S
1.3E-13
1 IE-IS

2.3E-17

53E-K
19E-1J

1.4E-13
J.7E-14

11C- 14

l.OE-17

3.0C.K

9.9E-17

1.7E-15
5.X. 11

19E-15
5.2E-12

13E-I3

2.1E-11
1C-13

' :.?Ba*:;
ND- No data available.
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UWSBINAL
INHALATION EXPOSURE TO OHM IN SUBSURFACE SOIL PARTICULATES .
RECEPTOR: UTnjTY WORKER - CURRENT AND FUTURE LAND USE
OLIN CORPORATION
WILMINGTON, MA FACILITY

TABLE A7-2

22-M«y-97

ENTIRE SITE (EXCLUDING SULFATE LANDFILL)

COMKWHD ,

U-Dlchlafo«huu
2/4y4-Trun>thyl-1 -p«m«n»
2A4-TrUnrthyl-2-Pentenc
2-Butinont (MEK)
2-HvtAruyw
4-M«hyI-2 Pcnunon. (MIBK)
Acttoru
Bcnzen*
Cuban Dlfulflde
Cubon Tttrachlorld*
CHorobcnzen*
Chloroform
Ethylbtnzm*
Mxhyltnt Chlortdt
Stynnc
Tttrachlorocthm* (PCE)
Taluau
THchlorocthcnt (TCE)
Xylam, Toul
1^3-THchlorobcnzait
1^4-Trtchlorobcnzene
U-Dlchlorobtnzint
1.3-DlchlorobcnzBu
lADIchlorobtnzenf
2^-Dlm«thylphau>l
2-Mtthyliuphthilcne
2-M«thylph«nol (o-Cmol)
4-Bromoph«nyl-ph«nylrthtr
4-Chlarophtnyl-phcnyltthtr
4-M«thylphaiol(p-Cn«ol )
Anthntcaw
Bflizo<A)Anthrftccnt
B«nzo<a)Pynnc
B«nzoO>)Fluoruithen«
ButylbduylphthAlM*
Chiyiaw
DI-n-butylpM)u]»i
Dl-n-octylphtlul>»
Dlbauohiran
I>tthylphthAl«tc
Huonnthcne

•;•:.:•::•,,..•:.:. .;:..-:.•.. . ., . :. ;.; ':; i :.•;' • " ™

0«M
ton. '

' ^OttCtSfTtXfKUt '«uAt -: ^"
0.0021

3.9907
1.5M5

0.0142
0.1762
0.029C
2-3001
0.0161
0.0149
0.0002
0.0049
0.0012
0.0944
0.032!
0.1243
0.0012
0.23S2
0.0041
0.0170
0.012!
0.0235
0.0296
0.0070
0.0346
0.014S
0.001!
0.03H
0.01 1C

0.0119
0.0391
0.0031
0.0489
0.0061
0,0501
0.1535
0.10M
0.1S39
0.213:
aoiao
0.0462
0.0196

OHM
', " -*Ht ''

' -- ' •. ', CC8HO8WEW310O •' " • '
'; • '" tltf*>l-:. ''•'''.*.'&..'•'"*•

1.2S64B-07
0.000235W3
935356E45

W97E4)7
1.0571 TB^PS
1.73S5B-06

0.00013*048
9.W64E-07

S.94161E-07
1.206B4I

2.96034E-07
7.00SB-M

5.66111E-06
1.96J96E-06
7.4S9ME-06
6.9276&O6

M1097B-05
2A396E-07

1.02175&06
7.476&07

1.40I12E-06
1.77692B-06

4.176&07
2.07464^06
I.7042&07
9.072E-04

2.0292^06
6.94SE-07

7.166MB47
2J440IE-06

1.M5E-07
2.935ME46
0.000000363
3.00636&06
9J1199E-06
6J229JBJJ6
9^319E-06

1.T01BJ35
7.7706B-07
Z7702EJ6

1.17408E-06

.•V - . ; • : • : . . "' ••.•.. ' . •:' :•.;::.:•.• f.W -.::-. .". •.•iXK ̂  W:i::,::,:

l.l&JW
12E-0«
S.SE-07
7.JE-09
9.7E-08
1.6E-OS
13E-06
J.8E-09
S-2E-09
L1E-10
2.7B-09
6.4E-10
5JE-0«
1.SB-M
6.5E-OJ
&3E-10
13EJ7
2-2B-09
9JB49
6.88-09
13EJ38
1.6B-08
3.<B4>9
1.9E-08
7.9t09
13E-10
1.9EJM
63E-09
6.5E-09
HE-OS
1.7E-09
2.7E-08
3JE-09
2.7E-08
S^B-0>
5.8B-08
8JE-08
1.6B-07
7.1M9
2.5E-M
1.1E-08

":y:V;->Vff--";Wr'-'!^i'?ify

•SWSCJHSOWC;
»ftMA««t, ••

s» (««rt'- >
!
x?,-J «wWC' 'T'f

5.5E»01
7JB*02
7.2B»02
1.0E*03
5.0B»01
>.OE»02
«.OE*02
i2B*en
1.0B»01
13E»02
2.0S1-01
6.6B*02
1.0E*03
3.0B-HB
3,OB»03
4.6E*03
4.0Bt02
1.8E»02
3.0E»02
ZOB*03
10B*03
10E+03
2.0E+03
15E*03

7.1Ht01
1.0E»02

1.0E»02
7.1E*01
7.1B»01
7.1B»01
7.1B*01
7.0B»00
7.1B»01
7.0E*00
7.0BtOO

7.0B-00
7.1E»01

•j:i::'j:::.:s:sf™:^Hvs;:™;-i:.

ffi^yn^
< •filW'W**?$ • > ; * '

'3f.f<.^>
llE-ll
3-dE-W

\7EJ»
7.SE-12
l.SE-OT
10E-11
l.CE-M
1IE.10
HE- 10
16E-13
1.4E-10
>.7E-13
3.S-11
6.0E-12
2JE-11
KE-13

).S-10
1.5E-11
3.1E-11
3.<E-11
4.4E-12
I.IE-11
l.ffi-1]
7.6E-12

l.S-11
1.9E-10

1 IE-Id
2.4E-11
JIE-IO
4.7E-11
I.7E-10
1.2E-M
I.1E-10
1.2E-OI
12EJX

36E-0»
l.JE-10

:•;;:>•- •o-:i::s;s.::.'::;-.
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UWSBINAL
INHALATION EXPOSURE TO OHM IN SUBSURFACE SOIL PARTICULATES - ENTIRE SITE (FJCCLUDING SULFATE LANDFILL)
RECEPTOR: UTILITY WORKER - CURRENT AND FUTURE LAND USE
OLIN CORPORATION
WILMINGTON, MA FACILITY
TABLE A7-1

22-MMy-97

COMKWWD

Heuchlorobcnune
Ind«no(li3-cd)Pym«
Uophoront
N-NiUo»o-di-n-propyl4inint
N-Nltn»odlphenylunlnt
N«phlhjJ«nt
Pheunthnnc
Ptunal
Pynnt
bli(2-EthylHe»yl)phth«l«tt
W-DDD
Aldrtn
Alphi-BHC
Alph«-Chlord»n«
Endoralfml
Endc*ulf«nSulf«t
Endrtn
Endrtn Kctoni
G«mm*-BHC (Undanr)
Mtthoxychlor
fouphtnt
Antimony
Arwnlc
tarium

C*dmlum
Calcium
Chromium III
Chrocnlum VI
Cobalt
Copptr
Cyantdt
ran

MangancM
Mercury
Nldul
PoUHlum
SUvar
Sodium
Vanadium
Chlofld.
Nitrogen, Ammomt

SullMt u SO4

•:••:.:;.,:.-..:;:.;•••;: ' • • • .

OHM

«uAs ' ..
0.0058

0.1331
0.0342
03619

109.0173
O.OS34
a0212
2.0707
ai6io

44.7304
0.0005
0.0003
0.0003
0.0230
O.OOTC
O.OOOS
0.0007
0.0022
0.0014
0.0230
0.0458
(U226
6.0187

17.464!
0.6359

14&6J349
76.8600
8.5400
1204!

6.1031
0.04K

67403518
79.550S
0.0032
5.8979

772.986C
a742S

117.7923
L23M

43̂ 578
69.5017

940.9124

' ** '"' " '-/ ^K^mKtmf_ ;
3.456E-07

J.0064E-06
10S38E-06

Z17145E4JS
0.006541041
S.OOS14E-06
1^7498E-06
0.000124212
0.00000966

0.0026S3I23
3.1S36B-08
1.S144E-08
1.656E-08

13797EJ)6
1.13742B-08
5.4144E-M
4.1616E-08
13464E-07
8.514E-OS

13797E-06
2.7468B-06

133567E4IS
0.000361123
0.00104787

3.81529E-05
a 087774094

0.0046116
0.0005124

0.000132287
0.000366183
0.00000288

O40442110>
0.00477305

1.89481E-07
0.000353875
0.046379151
4^455166-05
0.007067537
0.000134279
0.00259547

0.004170102
0.056454746

?•:•.:•:. '' ' • - . • • • • ; -\ .::..•;•-;••••••••.••:.......•.•.•••.•

> -iSSSSSSe-
l \*K$S£$y&

3JB-09
7J3B-08
1.9B-08
10E4J7
6.0B-OS
4.6B-08
1-2E-08
1.1B-06
8.8B-08
Z5E-05
2.9B-10
1.7B-10
1.5B-10
13B-08
l.OE-10
4.9B-10
3.8E-10
\2BM
7.8B-10
13B-OB
2.5E-OS
1.2B-07
33B-06
9.6E-06
3.S&07
8.0B-04
4OE-05
4.7B-06
1OE-06
13E-06
2.6EJJS
3.7E-03
i4B-OS
1.7BJ9
3JE-06
4JE-04
4.1B-07
6.5E-05
1J2E-06
2.4E-05
3.8E-05
5.2B-04

8tft(M*IW«t«ARBB«»EI(

; ;«K^ ̂
;> S'S

7.1H»01

7.1B*01
7.1E+01
2.6E»02
7-lEtOl
7.0B»00

7.0E-01
7.0B-01

7.0W1

l.OEtOl
2.5B-03
5.0E»00
2.0B-01

6.8E«00
2.0B-02

2.7E»00
7.0E+00

5.0B-02
3.0B-01
9.0E-03

6,OE»00

1.0E»02

.:.'.•:.;••. ..;: .. '.;.• :sS?-

jftfjBKfr

ldf:'ll.
l.OE-M

<.<E-I»
l.SE-10
44E-W
l.ffi-W
3.3EJ»

12E-10
1.IE-OI

1.1E-09

1.2E-W
1JB-03
l.IE-M
1.7E-M

S2E-«
2.1E-M

1.2E^«
3IE-W

I.7E-M
sc-o»
).<E-04

10E-07

J.IEJJ7

:-:-.-r:S-'.:*8ii«::
ND - No d»t> «v«ll«blt
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CWSBIDAL
EXPOSURE TO DIRECT CONTACT AND INCIDENTAL INCESTION OF SUBSURFACE SOIL - ENTIRE SITE (EXLUDINC SULFATE LANDFILL)
RECEPTOR: CONSTRUCTION (EXCAVATION) WORKER - FUTURE LAND USE
OLIN CORPORATION
WILMINGTON, MA FACILITY

TABLE A7-3

22-M«y-97

EXPOSURE PARAMETERS EQUATIONS

"^"-^•^ -•'•.:>«*««»» .•••-.: •:•:.•;. ̂ .^.ST . :<.'. -.vi" .'•• ]?tW&* • ' ' ' '' ' -.•S-v^i^^S ••.:.- i-

CONCENTRATION SOIL
INCESTION RATE
ADHERENCE FACTOR
AVERAGE SURFACE AREA (1)
RELATIVE ABSORPTION FACTOR-ORAL
RELATIVE ABSORPTION FACTOR -DERM
CONVERSION FACTOR
BODY WEIGHT
EXPOSURE PERIOD (J>
EXPOSURE FREQUENCY 0)
EXPOSURE DURATION
AVERAGING PERIOD

CANCER
NONCANCER

[OHMl^
IR
AF
SA

RAF-0
RAF-D

CF
BW

EP
EF
ED

AP
AP

dttokal ^teciflc
500

0.51
5.200

dMnial qwcific
dicraicsl qtecific

l.OOE-06
70

0.1«7

40
1

75
0167

:Z,XWx$iKtv:;/;, .•;;;•::
dxoK^Hpcaflc

mt-toiVdiy
nt«ilVcni>-AMi

mf/iky
unUen
uniUto

k|
yen

cvenu^yar
dty/eveit

yen
yen

•:;.-::;;:-.::::V:.':-twi»iCKV:::-:::\:::.. :•••.

MADEP. 1995
MADEP, 1»5
CElculud pa MADEP. 1995
MADEP. 1994. 1995
MADEP. 1994. 1995

USEPA. 19(9
Aauqtioo
ABuaptkn
A-np ,̂

MADEP. 1995
Anunnion

(1) 501h potenik wiftcc m&t frr maler hmdfc. mm, hetd.
(2) 5 diyi pa week tot 2 mctthr
MADEP. 1994. BtdinundDoanicrtjUOTfelhcDmkpnen^MCTMmricilaiMidvih. Afrill994.
MADEP, 1995. Ouidmct ftr Dupoil Sfa Rl* OmytKlMton. Benra Fi»l Policy WSCA3RS-95-141. July 1»5.
USEPA. 1919. Eqxmn Fuun HmtHxtEPA/«Kkt-»)/W3. M»y 1919.

CANCER RISK - INTA1CI MAt-tfq>t I CANCER SLOPE P ACTOR p^tf-d<7)^l

HAZARD QUOTIENT - INTAKE p^k(-(l<y) / REFERIMCI DOU p^/Vl-iJ«j}

p\ota\wflnungt\hhirn2\jpretd\iulnoiI\CWSBlDAL.XLS 5/2Z/97 12:42 PM



CWSB1DAL
EXPOSURE TO DIRECT CONTACT AND INCIDENTAL INGEST1ON OF SUBSURFACE SOIL - ENTIRE SITE (EXLUDING SULFATE LANDFILL)
RECEPTOR: CONSTRUCTION (EXCAVATION) WORKER - FUTURE LAND USE
OLDS CORPORATION
WILMINGTON, MA FACILITY
TABLE A7-J

22-Miy-97
CARCINOGENIC EFFECTS

!:£.*•
12-Dfchlonctiun*
B*nz*n*
Carton Tetnchlortdc
Chloroform
MethyUne Chloride
T«lr«chloiT>«h«n« (PCE)
Trtchlonwhen. (TCE)
L4-Dfchlorob«nien«
2-McthylplMnol (o-Cmol)
4-M«thy!phenol(p-Cr»ol)
Dcnzo(a)AnthnKenc
Bauo(<)Pyra>«
BcnzoO^nuonnthen*
ButylbtnzylphthalAte
Chiyxnt
Henachlorobenunt
Indoio (Ll3-cd)Pyren«
bophorone
N-Nitroto-dtn-propyUirtn*
N - NttroKKbphcnybuntna
ta»(2-EthyIH«x>l)phthil«i«

4,4'-DDD
Aldrin
Alph»-BHC
AJpha-Chlordnx
Guwn^BHC (Undine)
Touphcn*
Anenk
Cadmhon

. ,

0.0021
0.0161
0.0002
0.0012
0.0321
o.oou
0.0041

0.034*

0.0331

0.0391

0.0419

0.0061

0.0501

0.153!

0.1054

0.0051

0.1334

0.0342

03*19

109.0173

44.7304

0.000!

0.0003

0.0003

0.0230

0.0014

0.04M

(.0117

0.6359

LOO

LOO
1.00

LOO
LOO

LOO

LOO

1.00

LX

LOO

1.00

LOO

LK

LOO

1.00

0.91

0.91

LOO

1.00

LOO

0.9C

LOO

LOO
o.«
LOO

'...'. '

3.6E-U

2.IE-11

3.5E-13

2.0E-12

S.7E-11

2.0E-12

7.1E-12

6.0E-11

S.5E-11

L1E-11

a.TE-11

LIE-10

LOE-11

2-3E-10

i.OE-11

5.7G-10

L7E417

7.IE-OI

9JE.13

UE-13

4.6E-13

4.0E-11

2.5E-U

7.7B-11

LOE-01

, , ; • • * •

0.10

0.04
0.10
O.K
OLIO
0.10
0.10
0.10

OJO
0-20
QJ2C

0-20
0.13
OJO
0.19
0.1!

0.17

0.02

OJO
oj;
O.lt

0.0!

0-2C

0.11

0.03

.•-•.. '." o

L9E-12

UE-11
L9E-13
LIE- 12
3.0B-11
L1E-U
3. IE- 12
3OE-11

9.0E-11
L1E-11
9JE-11

L9E-10
6.9E-12
1SE-10
5.9E-11
5.7E-10
L7E-07
UE-09
9.7E-13
7.0E-13
4.6E-13
L1E-11
ltE-12
7.6E-11
L7E-09

**s«*te(;e»)

'3g*?
9.1&42
2.9EJJ3
UE-01
6.1K43
7.5E-Ot
5.1E-W
LSE-R
14E42

ND
ND

7J3E-01
7JE+00
7J&41

ME
7JE-03

L6E-HK
7JE-C1
9.5E-01

7.0E+OC
4.9E-03
L4E-02
2^E^1
L7Et«l
SJErtM
L3EXW
L3E»«
L1E-MM
L5E-HM

NT)

iftttttMt f. .

••***itHHHOW

fy**^*K9^fc?e+M*

3JB.13
I.1E-1)
4.<E-14
1.2E-14
4JE-13
1.0E.13
1.1E-1J
14E-1J

6.2E-11
7.7E-11

1.3E-12
l-O-ll
1.7E-10
5.7E-14
4.0E49
IJE-10
1 1E-W
22E-13
9.0E.12
29E-1!
51E-11
1.2E-11
I.4E-11
1.6E4*

-• . , Jfctt

l.tE-1)
JJE-IJ
2.4E-14
6.6E-13
UE-11
5.4E-14
56E.14
7.7E-13

6.6E-11
I.1E-11
6IE-I1

1.4E-I1
1.1E-11
1.IE-IO
3.6E-14
4.0E49
I.4E-10
I.2E-10
1.3E-13
1.2E-11
2.9E-12
14E-11
3.4E-11
I4E-11
2.SE-09

. ,'.,. . #&&

J1E-1)
1.2E-12
7.0E-14
1.9E-14
J4E-13
1.6E-13
1.6E-13
2.2E-12

1.3E-10
1.6E-10
1.3E-10

IfE-lJ
1.7E-11
35E-10
1.1E-13
I.O&09
1.7E-09
1.2E49
4.5E.13
ME-11
SIE-12
6SE-11
6.6E-12
1.7E-10
l.fE-Ot

1M«:

[1] MADEP, 1994. tekgnnnd DocumoiUOon (or th> E>tvclopinm of MCP Nunvlol Sundardi. April 1994.
ND - no d
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CW5BIDAL
EXPOSURE TO DIRECT CONTACT AND INCIDENTAL INGE3TION OT SUBSURFACE SOIL - ENTIRE SITE (EXLUDING SULFATE LANDFILL)
RECEPTOR: CONSTRUCTION (EXCAVATION) WORKER - FUTURE LAND USE
OLIN CORPORATION
WILMINGTON, MA FACILITY
TABLE A7-J

22-Miy-97
NONCARCINOGEN1C IFFICTS

<<S»«tXlNfr

L2- DIchlorocthAnc

2A.4TiUmhyl-l-paitan
2.4,4-Trtmhyl-2.Pentcne
2-Iuunonc (MEK)
2-Hnwont
4-M«hyl-2-Pe<unoni (MIBK)
^donc
Dfxu«nc
CMton DlniMld.
Orinn Tmdilortdt
Chlorobaucne
Chlonfcnn
Ethylb«nl«n«
MXhylcfw Chloride
Stymie
Tiuujiltiiuetlvuit (rCCl
Tohient
Trichlorocthfiu (TCE)
XytaMt, Taul
U3-Tffctilon>btnztiw
U,4-TrteNoreb«iu«n.

U-Dfchkntxmau
L3-Dtdilon>b<nz<ne
l,4-Dlchlorob«nMn«
2,4-DfaMhylphetol
2-M«hyk«phth«l«n«
2-Mtthjlptunal (o-Cnwl)
t-BronwpKtnyt-phcnylethcr
i-ChlanphenytphaijlelhiT
«-M<thylph<iiol(p-CrMol)
Anthnccn*
Bauo(i)Anthnca\c
laua(>)Pym«
Vauo(b)Fhionnthen«
»utyB>«niy]phlh«l«t.
Chiyi«n«
Dtn-butylphthiUte
DlrvoctylphthjdAtc
DUnruofunn
DIMhylphthilM
FluonnttMn*

ssratt
tt»«aa»Ai*»«

^.rti
0.0021

3.S007
L554S
0.0142
0.1762
0.02M
2J001
0.0161
0.0149
0.0002
0.004!
O.WU
O.OM4
0.032!
0.1243
0.0012
0.23H

0.0041
0.0170
0.012!
0.023!
0.02M
0.0071
O.OM6
0.014!
O.OOU
O.OJM
0.01U
0.0115
0.0391
0.0031
0.04SS
0.0061
0.0501

0.1S3!
0.1054
0.153S
OJX3!
0.0130
0.04*3
0.01M

tHCtStSON
»**
flt .'

LOO

0.99
0.99
LOC
1.00
LOO
L0<
LOO
L09
LOO
LOO
LOO
LOO
LOO
LOO
LOB
LOO
LOO
LOC
LOO
LOC
LOC
o.s*
O.M
LOC
LOO
LOO

LOO
LOO
0.91
0.91
0.91
0.91
0.91
o.«
O.M
LOO
LOO
LOO

«««*» „ }

wet***** ; >
*wfl*tot ,.'<

L6E-09

3.0E-06
L2E-0«
L1E-01
L4E-07
L3E-01
ME-06
L3E-0«
L3E46
L6E.10
3.9E-09
9.1E-10
7MJH
2.6E-OJ
9.7E-0<
9 0&10
LIE-07
12W9
L3E-0»
9.U-09
HE-0»
UEJM
UE49
2.6W4
LlfrO*
L2t«
2.6MI

3.1E4I
2.4I-OT
J.5EJM
OU»
3.6E-06
L2E47
7.5B4M
L2&07
11E-07

LOtO*
3.<Mt
LStOt

t •" . .[r ^'•^

, - , **r >,
'..r.r./? a* .<.

0.10
0.11
0.11

0.11
0.10
0.10
0.10
0.01
0.12
0.10
0.10
0.10
OJ2C

0.10
ooo
0.10

0.12
0.10
0.12
O.M
O.M
lie
0.11
au
&2<
OJO
0.19

0.19

OJS

0.11
0.11
0.11
0.11
0.11
0.11
0.11
0.19
0.02
tM

s- ttSW*^ ^

...imtAf**?*
S.7E-10
LIE-OS

7.1t07
S.9E-09
7JE-OI
1-2E-OJ
9.4E47
5^£-09
7.5EJ»
•JE-11
2.0&49
4.IE-10
7.«E-04
L4E-04
LOE-07
(̂&-10

L2E47
L7E-09
«.5E4»
11E49
7.IE-09
L2E4M
5JE-09
2.6E-0*
L4t04
L3E49
2.6E-OI

3.0E-04
3.7E49
3.7tM
4.JE49
17E-01
Ll£47
7.9BJM
LIE-07
2.1E-07
LOW4
3JK49
L(E4(

"• i""" •".̂ .J... *f.

, ,«tfiteSH(Mf£' '•••

??£2fc*4
2.0&02

2.1E-01
11141

2.DI-KK
2.0E-HX
kOEjn

LOE««0
S.0^02
LCB-01
7.0E-0<
2.0E-01

1.0E42
LOI-^0
6.0E-02

2-OE+«
LO&01

2.0E-HX
2.0142

4.0I-HK
LOE-OJ
LOEJE
9JE41
9.0S41
9.0141
2.0M
3.0E-02
5JB-01

5.CE40
3.0E-MJC
S.JE42
3.0E-02
S.OE-4:

2.0E-MX
3.0E-02
LOE<«
iOE-02
3.0E-03
1.0E-MX

4.0MI

T ?3 .1) ,*£_-.$' $ "5 j^'> %

<. ' ''JUfyUt' $'•

f^'UffKaniti-^S'
I.2EJJ*
1.5EJ5

3.9E4C
S.1E49
6.9E4I
2.S4I
1.&M
1JE47
l.JE-«7
2.IE47
1.9E4I
9.1B4*
7.4E-0*
4JE47
4.9E4I
7,Wl-W

9.2E4I
l.«E47
]JE4*
9.IE47
l.E4<
l.«E4t
3JB49
2JB4i
5.TE4I
l.!E4i
SJE4t

tIE*
I.OE-10
1JE46
1.4E47
1JE-06
}.IE4(
1.3&M
1JE47
1.IE4J
I.4E47
4.5E49
1.K4I

4 ^cxliiW "'^™~~^^^
••; <(rt>.KUirti' :'
;; {MBOtfufc

4JE-OI
I.E46
3SE-«
2.9E49
1.7&M
1.5E-0*
9.6E47
1.1E-07
7JEJH
1.2E47
1.0EJ»
4.K4*
7.IE4t
2JE47
3.2E4)
4.I&W
3.9E4I
S.4E4I
2.1E-W

4.1E47
7.E47
14EJt
J.B49
2.9E4I
7JE4I
4.1E-M
).2E4f

<.1E4(
1.2E49
1.2&04
1JE47
l.Z&0<
5.7E-OC
1.<E46
LIE-07
1.1E-05
1JE47
4.E-10
4.1E4I

t«tji
- ttiSUifr -

•tfOOvWJWf'-'
1.3E-07

2.4E4S
9.4E46
I.5E49
1.1E-07
4.3E-W
I.I&06
J.6M7
2.0E47
1.4E47
).OE4t
1.4&07
1.5E-07
4.6&07
1.0&07
1.4&OS
1JE-07
2.4&07
3.5E-09
I4EJX
2.<G4<
1.9E4t
12EXH
JItflt
1.4E47
I.1E4*
1.IEJJ7

1.2&OS
2.0E49
2.4E4<
2.9E47
2.4&W
1.1E-07
3.1E46
2.1E47
2.1E4S
6.7E47
SOE-W
7.9C4t
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CWSBIDAL
EXPOSURE TO DIRECT CONTACT AND INCIDENTAL INGEST1ON OF SUBSURFACE SOIL - ENTIRE SITE (EXLUDINC SULFATE LANDFILL)
RECEPTOR: CONSTRUCTION (EXCAVATION) WORKER - FUTURE LAND USE
OLIN CORPORATION
WILMINGTON, MA FACILITY
TABLE A7J

NONCAKCINOCEN1C EFIKTS

<ttMIObM>

HeuKrJorob«nune
ln<i«no(U>cd)PyT«n«
boohoron.
N-NttroMMll-iv-propyUrrtrK
N-NttrModlph<nyUirtn<
Niphthilait
Phtntnthnn*
Phatol
Pyrtne
M^2-EthylHoy1)phitulMt
4,4'-DDD
Aldrtn
AiphtBHC
AlphfrCMordavi
EndotuXnl
Endo,uMuiSulf.»
Endrtn
Endrtn Ketcni
Gnrmt-BHC (Lmdine)
Mnhmychlor
Toxipheiu
Antimony
Anattc
Barhan
CxtMum
Cildum
Chnnrtuxnm
Cob.lt
Coppw
Cy«rtd«
Iron
Mmgwicx
Mercury
Nfcfctl
PaUHIum
SUvCT
Sodium
VuwBum
CNortdt
Nltrogax Amnonlft
SuKrauSCM
Chromtum VI

/ sojttv;'..
jLjLiJL*<l_l\[J_ 1 iHllft i ^COnC3BtnwUlUN^

(inArf
O.OOS1
0.13M
0.0342
OJ61S

109.0173
OJIft
0.0213
10707
0,1610

44.7304
0.000!
0.0003
0.0003
0.0234
0.0002
0.0009
0.0007
0.0022
0.0011
0.0230
0.0451
0.222*
S.01J3

17̂ 4445
0,6355

146<L2349
76.MOO
2J04I
(.1031
0.04K

6740-351!
TUMI
0.0032
utm

77L9UC
0.742!

117.7923
LZ5M

43J57!
69.5017

M0.9U<
I.S400

,'X **Sfitt|*(
^- ,;*tfx

tit
1.00
0.91
i.oe
0.91

O.M

LOG

0.91

1.00

1.00

1.00

o.w
1.00

o.w
LOO
0.9«
o.«
LOO
o.«e
1.00

1.00

0.9t

1.00

1.00

0.71
1.00

1.00

L«

LOO

LM
1.00

L«

1.00

0.71

0.71

1.00

:.y.. ••::.••..-.••: i'"v" •'•

BtfAlUl:: \\
"^ 1M6SS«tB»rt/ f

hSSrilS*'*
4.5E-09
9.5E-OJ
i7t04
LOJI7
L2K4S
6.5E-04
L!E-0«
L6t«
UE-07
3.5EJB
3.9E-10
2AE-10
2-1E-10
LIE-04
L4E-10
&IE-10
5.4E-10
\,TSrl»

L1E49
LIE-04
3Jt«
L7W7
4.7EJ*
».7E-«
5.0EJJ7

6.0E-05
3JE-06

3,«£-0«

l-2t04
2.5EJW
4.6KK

S.IEJJ7

L2E4t

3.SE-05

6.7EJK

:• I.'::-':..:'.-- - •.••f^-y^^;;.

^ /^%v' ^ i&tdF^ 3'j?'^^^
^ ''' ' ' &'V '' '$$y

0.11
O.H
0.13
0.11
0.10
0.11
OJ«
OJO
0.02
0.11
0 !̂
0.11
0.0-
0.11
0.11
oa;
0.11
oat
OJO
0.11
0.10
0.02
o.os
0.14

O.CM
0.14

030

O.H
0.05
OJ!

oa:

0.05

O.OS

o.n

:">::>''':x "•*•• ' :••• •:•"¥: :.;'"':':.*llBrlM AJJtT::

"ttMtfffi•- > *'*^ ?̂T^SJ»I

•MdkMMT^
3.1W9
1.0EJ7
2JE4I
1IK47
L1S4S
3SEM
1.6B4I
2J&46
1JK47
JJRW
3.9E-10
3.1E-10
2.1E-10
44K49
L4E-10
6.7E-10
7JE-10
USM
UE-09
1.KEJI
3JE-0«
»J£J»
7.5&07
4.0E-06
3JS<7

1JEJS
L3E-0*

6.0EJ4

4.71-05
6.SE-10
t.6E-«

7.7t07

11E47

LiE4S

3-2E-04

1 ft BAH3K • W O KH,

^KHmtamm,
»"'"S'1 ĴKO-̂ SSW

1.0E4H
UK42
10E««
9JE42
S.OE-02
4.0&42
3.0E-02
6.0WI1
3.0E41
2.0E-OJ
5.0K4
3.0E-«
5.0EJX
t.O&OS
(.OE«
tOE-02
3.0EJX
J.OE-*
3-Otffi
5.0E-03
5.0E4!
4.0EJM
3.0E*
7.0E-02
5.0E-*

LOE-HX
6.0EJJ2

2.0E«

4.7E-OJ
9.0E-M
XOE-03

S.OE-O;

7Jlt«3

3.7E-01

10E-02

'Wt.v*a#$^&
itSJH
3.2E4(
1JE4*
2.7E4<
1.6E4]
l.SEJM
).OE47
2.7E4C
4.ZE47
1.E41
7.9&07
7.9E-0<
4.1E47
J.flEJM
2.4E-M
i.IE-07
l.IE-C*
5.4EJH
J.7B47
56EJH
69EJM
4.4E44
1.<E4]
1.4E-M
10EJJ3

6.0E-OJ
5.4E-05

I.9G4«

1JE41
I.1E4<
13E-M

1.2&04

1.IEJJ4

1.0E44

3.JE44

fftifffZ&fifififSitfi-iliNt:

^*P**'l'Ipepafl'rr;
3.9C46
3JEJX
13E-OI
1.7&06
1.CE41
I.T&07
SJE47
3.TE-06
4.5E-07
I9EJM
7.IEJ7
1.0E4S
4.1E-07
I.OE43
:3EJ»
1.1&07
2.4&OC
yesM
1.9E-07
J.IEXK
<.IE44
ME44
1JE-03
5.TEJ5
7.4B44

1.3E45
2.2E4S

].OE4«

1.0E43
l.l&M
4JE44

1.5E-04

7.2E4J

4JE-05

l«E-«

aaitsgii-3IKBJ;:i

""-;«««;":•'":
••; it^tiutfr «

>JE4<
6SE-0<
2.7E4I
5.4E4<
JJE-OJ
2.5&0*
1.0E4*
6.4E-0*
I.7B-07
1.9G43
l.&JX
LIE-OS
I.2E47
3.1E-W
4.7&4X
2.JE-07
4.2E46
1.1&05
7.<E^7
7.4E4C
1.4E-OI
6.7E-04
1.IEJ1
19E-04
I.7E-03

7.JE<5
7.5&05

4.9EJX

3.SE-0]
1.0E4S
<.<E44

27E-04

2.SE44

1JEJM

4.9E-04

:•:•;•:•:•:•:•: •:;:->x:)*E«K-
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CWSBINAL
INHALATION EXPOSURE TO OHM IN SUBSURFACE SOO, PARTICULATES - ENTIRE SITE (EXCLUDING SULFATE LANDFILL)
RECEPTOR: CONSTRUCTION (EXCAVATION) WORKER - FUTURE LAND USE
OUN CORPORATION
WILMINGTON, MA FACILITY
TABLE A7-4

22-M»y-97
EXPOSURE PARAMETERS EQUATIONS

iiAIWiiirtTlK --I..:-.::''.: :-;: ' ̂ v^" :-."^ "? ;Q&UVfail&f&-* VV-2* VACBt

CONCINTRATION IN AIR
CONCINTRATION IN SOIL
CONVIRSION FACTOR 1
EXPOSURE TIMI DAILY
IXPOSURI FRIQUINCY (1)
DCPOSURI DURATION (1)
CONVIRSION FACTOR 1
CONVIRSION FACTOR 3
AVIRAGING TIMI CANCIR
AVIRAGINC TIMI NONCANCIR

[RP)*
[OHM]p«

CF1
ET
EF

ED
CF2

CF3
AT
AT

M
dM«nk^-«p«dfic

24
1

40
0167

365
0.000001

75
0167

' ' KKm /
«•«
n»*t

homWd^.
hoon/d*y
d^yi.

y*n

t*t*r~
tftmt
y«n
yi«

(1) 5 <Hyi p«r wn» for 2 mouhi.
MADEP. l»5 Omdncc for Diipool Siu Ruk Ounuriation. IrmimFinilPolicyWSCroRS-SS- 141. July.

iOBBd.- ; ?
MADEP. ItM

AMompdon
ABODlKkll

A-rnqxico

MADEP, 1»5
A-nmpUoo

CANCIR RHK - AVa CONC (>|tal) • CANCIR UNIT RISK <«f/m3)*-l

HAZARD QUOTBNT - AVG.CONC.(«(*3yRir. CONC. («fiU)

IQHMljf • IF • IT, ' (D
AVG. nrocuRi CONC - AT • en • en

OHM AIR CONC - [RI>k • [OHM]p*rt • CD

H*r.
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CWSBINAL
INHALATION EXPOSURE TO OHM IN SUBSURFACE SOIL PARTICULATES - ENTIRE SITE (EXCLUDING SITUATE LANDFILL)
RECEPTOR: CONSTRUCTION (EXCAVATION) WORKER - FUTURE LAND USE
OLIN CORPORATION
WILMINGTON, MA FACILITY
TABLE A7-4

22-M«y-97
CARCINOGENIC EFFECTS

U-Dlchlomthuu
B*nzcn«
Cirbon Trtrachlortdt
Chloroform
M«hyl«™ Chlortdt
Twidilcrotthew (FCE)
TMchlomthm CTCE)
lADlchlofobwunt
2-MMhylphenol (o-Craol)
VMtthylphmolOvCrMol)
B«nzo(i)Anthnccnt
Benzo(4)Pynnt
9«nzo(b)Fluorinthcn<
Butylt*nzylphth<l«tt
ChryMiw
Hcxftchlorobcnzcne
Indtno (1 A3-cd)Pym>«
[sophoronc
N-Nltrofto-dl-n-propylamln*
N-NltroMxilphaiylimlne
bli<2-EthrlHe<yl)phth«l«u
4X'-DDD
Aldrtn
AJphA-BHC
Alptu-ChlaniiM
C«mm*-BHC (Unduu )
Tcouphm
Aiunlc
Ctdmlum
Onmnium VI
Nlckri

- -"•;•• '

0.0021
0.0161
0.0002
0.0012
0.0321
0.0012
0.0041
0.0346
0.0331
0.0891
0.0185
0.0061
0.0501
0.153S
0.1054
0.005B
0.133<
0.0342
034H

109.0173
44.7304

0.0005
0.0003
0.0003
0.023Q
0.0014
0.046C
6.0187
0.6359

S.54
5.J975

.".•-•

1.2564&47
9.6K4B-07
1^06E-0«
7.0MB-M

1.96896E-06
6.9276MJ
2-4396 E-07

2.074&4&06
2.0292EM

2J440SB4>6
2.93568B46
0-000000363
ao0636&06
921199B-06
6J229SB-06

3-4S6t07
8.0064&06
2.0538E-06

2.17145W5
0.006541041
0.002683123
3.15368-08
1.I144B-08
1.6S6B-0*

1377784)6
8.514B-08

1758S2E-06
a000361123
3.81529E-05

0.0005121
0.000353875

.% f..'.~...y - ' £!.;.>*.'..'....&.'...

* '* \nwA*3it*ciwm '

?̂S*" ;
l.OB-ll
7.9E-11
9.8B-13
5.7E-12
1.6B-10
5.6B-12
2.0E-11
1.7E-10
1.7E-10
1.9E.10
2.4B-10
3.0E-11
2.1E-10
7.5E-10
5.1B-10
2.1B-11
6.SB-10
1.7E-10
1.8B-09
5JE-07
i2E-07
2.6B.12
1.5E-12
13E-12
1.1B-10
6.9B-12
2JE-10
2.9B-08
3.1E-09
4JE-08
2.9E4S

^HPf
2.6EJM
ISEJX
1.5E-OS
13E-05
4.7B47
19E-W

2.0&06
1.1B-09

1.1E-04
1.1B43
1.1EJX

l.lE-Of
4.6E-04
1.1 E-M

2.0E-03
2.6B-OE
Z4E-06
9.7^05
49E-02
l.JE-03
3.7E-04
1.8E-05
1ZE-O4
43E-03
1.8E-03
12E-02
11E-CH

N.^ssr^
17E-K
i.SE-K
l.JE-17
1.3E-K
7.5E-I7
3JE-17
4.0E-17
1.9E-I3

1<E-I4
3.2E-14
176-U

i.TE-li
1.3E-14
7.2E-14

3.SE-12
1.4E-11
J.2E-13
2.5E-16
7.2E-1S
HE- 15
4.2E-14
1.3E-K
7.2E-14
1.3E-10
S.<E-13
JOE-IO
<.*E-ll

.^_<-.._.ii»4tt;
ND-NodiUndlahlt.
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CWSBINAL
INHALATION EXPOSURE TO OHM IN SUBSURFACE SOIL PARTICULATES - ENTIRE SITE (EXCLUDING SULFATE LANDFILL)
RECEPTOR: CONSTRUCTION (EXCAVATION) WORKER - FUTURE LAND USE
OLIN CORPORATION
WILMINGTON, MA FACILITY
TABLE A7-4

22-M«y-97

COMJCWKP

1,2-Dlchlorocthuu
2/4,4-Trtnwthyi-l -ptntent
2A4-1Hm«hyl-2-Ptm>n>
2-Buunont (MEK)
2-Htxanom
4-M«hyl-2-P«ntMwn« (MIBK)
Acitont
taunt
CartxmCHnUfldc
Cutoon Titnchloridt
Qllorobcnzene
Chloroform
EthylbtniKu
Mfthyltnt Chloride
Stynn*
Titradilarotthm (PCE)
Tolunw
Trtchlorotthcn* (TCE)
Xylan.. Toul
1,24-TrlchlorobcnzoK
lA4-Trtchlarob«nztnt
1,2-DldilorotMnufu
1,3-Dldilarobtnzene
1,4-DlcMorobtnzcnt
2^-DUncthy)prwnol
2-Methylniphthilent
2-M«thylph«naI (a-Cmol)
4-Broinoph«nyl-ph«nyl«0«r
4-Chlarop>Knyl-ptenyltth<r
4-M«ltylphinal(p-CrMol)
AnthnctM
ftanzo(A)Amhraccnc
B«nio(t)PyniM
Bfnlo(b)Fluannthau
Butylbtnzylphthalatc
QvyMiw
Dl-ivbutylphth«lat«
Di-rvortylphth«l«t«
Dlbauofunn
DlcthytphUudit*
Fluarvtthau

OHM ,
S0»t ' * '

CWOEWTRAJKaf
•MA*

0.0021

3.W07
1.55*9
0.0142
0.17(2
0.0290
23008
0.0161
O.OUS
0.0002
0.004S
0.0012
O.OM4
0.0328
0.1243
0.0012
0.2J52
aOMl
0.0170
0.0121
0.0235
0.0296
0.0070
ao3«
0.0145
0.001!
0.03M
0.0116
0.011!
0.0391
0.0031
0.0489
0.0061
0.0501
0.1S3S
0.1054
0.1539
(X2235
0.0130
0.0462
0.0196

«« - , -

AOt * , ' ' i
COSCEmtKAJlOS

(wWi -
1JS&4B-07

0.000235A43
9^SJS6E-05

t497Bfl7
1.0S717B4S
1.73i5B-06

0.000131048
9.6W4E-07

S.941ME4J7
1J06E-M

2.96034E-07
7̂ !08B-0«

5.66111E-M
1.96196̂ 06
7^593>&06
6.9276E-OS

M1097B-OS
2^396^07

1.02175B-06
7̂ 476B4!7

1.4W12E-06
1.776HE-06

4.176B-07
2.074S4E-06
J.7042E-07
9JI72B-08

2.0292E-06
6.M8E-07

7.166MKO7
L344MB46

1.M4E417
2-9356»E-06
0.000000363
3.00636B-06
9J1199E-06
S3229SR06
9J319E-06
1.701B45

7.7706R07
2.77D2B-06

1.1740JE-06

' • •' ' .• • •'•' '• •••. .• ' :• • •' '•

, 'XOMmias,^, -
> < eenq*»uaj$*

f K»tma«3iKa> -f
tab* * -

4.6E-09
S.6E-06
3.4B-06
3.1B-09
3.9&07
t4E-0«
S.OBJ56
*S&J»
33EJH
4.4E-10
1.1B4I
2.6B-09
2.1B-07
7OB-O8
2.7R07
2JB-09
5JE-07
I.9&09
3.7E-OS
2.7E-OJ
5.1EJM
&5B-M
1.5E-OJ
7.6ROJ
3JE-08
UB-09
7/4E-M
2.SB4W
2.6EJM
S.6B4»
t.1^09
1.184)7
1.3B-M
1.1E-07
3^B-07
2JE-07
ME-07
6.2B-07
2.IE-OI
l.OE-07
OE-M

. • .• :•'•• : : : • • • • • • . . • • ••• •••:•.• . .• •.-.•' ••••••.

,- •$WK!SQK*SC'«i/;:- mwmttm
f \MK& '<•:}->
" M**/'" *

UB»01
7iEt02
7JB»02
1.0E*03
S.OE»01
«.OB*02
I.OE«O2
3JE*01
UOB*m
4JE»02
2.0E-.01
t6E»02
IJ^tOS
3.0B»03
3.0B+03
4^Et03
4.0B*02
1JB«02
i,OE»02
2.0B»03
2.0BHB
2JB-KB
2JJB-KB
2JE*03

7.1B+01
1.0E»02

1.0E*02
7.1B»01
7.18*01
7.18*01
7.18*01
7.08*00
7.18*01
7J31»00
7.08*00

7.08*00
7.18*01

' -V--:'.1-:1: ' ::.- : ••••::"-:\::VV:::!:;:i::::

;i-"«MU»&-

|,M%;
ft <• ^^X.y/.;

? f ;.' «•

IJE-11
1-2E-OJ
<tt-W
3. IE- 11
7.T&W
7JG-11
(JE4>
1.1E-OT
3.3E-W
1.06-11
5.4E-10
3.IE-12
11E-10
14E.11
I.1E-11
5.JE-13
1JE-W

5.0E-11
l.ffi-10
1.4E-11
14E-11
1.2E-11
7.0-13
3.06-11

4.7E-11
7.4E-10

l.ffi-10
95E-11
l.SE-0»
l.*E-10
l.SEJ»
4.U4*
3JE-0»
4.IE-M
IJE-OI

1.4E4)
<.OE-1«

. :'!'.v •;:* 'I ::: '•''•••••'•

p\olm\wUmmgt*hra2\»pre«d\iub«od\CWSBINAL XLS 5/22/97 12.43PM



CWSBINAL
INHALATION EXPOSURE TO OHM IN SUBSURFACE SOIL PARTICULATES - ENTIRE SITE (EXCLUDING SULFATE LANDFILL)
RECEPTOR: CONSTRUCTION (EXCAVATION) WORKER - FUTURE LAND USE
OLIN CORPORATION
WILMINGTON. MA FACILITY
TABLE A7-4

22-M.y-97

OHM , OHM •' ,' utet&tatint;': >•. suwatamt': ,tttxi*A. ~
"" UUJri'WivA uiifiy* Jtf^ • miiL.iJ llHLl'ji;̂  "
~"' ^»§2u5!̂ ^ ^?t* ^^Si^^Hffl

Hexachlorobmzenf
Indcno (l,23-cd)Pyr«ni
[•ophoroiu
N-Nltro»o^il-n-propyl4mini
N-NttroKxUphenylunlni
N«phttW«n.
fhcnuithmw
Flunol
Pyraw
bU(2-EthylHe«yl)phthil>tt
4X'-DDD
Aldrtn
Alph*.BHC
Alph*.Chlordanc
Bndomlfinl
Endoiullin SuUttr
Endrtn
mdrtn Krtone

Gunnu-BHC (Undwi)
Mfthoxychlor
"oxaphcne

Antimony
Anwnlc
larlum

Cadmium
Caldum
Chromium III
Chromium VI
Cob.ll
Copptr
CyuHdt
ron

MangtntM
Mtxmry
NIckM
PoUMlum
Silver
Sodium
Vuudlum
Chlortdt
Nitrogen, Ammonl*
Sulltti u SO4
.,.,-:,,:.:.;.::,:V:: . . ": .-,:•#&':. :f.y^-: ,'.:::-

•MM
O.OOS0

0.1334
0.0342
OJ6H

109.0173
0.0134
a 02 12
2.0707
0.1610

44.7304
0.000!
0.0003
0.0003
0.0230
0.0002
0.0009
0.0007
0.0022
0.0014
0.023(
0.0451
nim
6.0187

17/4645
0.6359

1466J349
76.860C

S.5400
12041
6.1031
0.04M

674O351I
79.550e

0.0032
5.I979

772.9»«0
0.7425

117.7923
123M

4i2S7t
69.5017

940.9124

/ latfttn •" |V"̂  . •" ^:i
3X5(8-07

8.0064E-O6
2JKME-06

2.171 45E-05
0.006541041
5.00S14B-06
1J749JE-06
0.000124242
a 00000966

0.0026S3JS23
3.1536E-M
1.I144B-08
1.656E-OS

1J797B-OS
1.137428-01
5.4144E-OJ
4.16168-01
1.3464B-07

S.514E-OS
137978-06
2.74618-06

1335678-05
0.000361123
0.00104717

3.I1529B-05
0.087974094

0.0046116
0.0005124

0.000132287
0.00036610
0.000002U

0X04421101
a 00477305

1.894818-07
0.000353875
0.046379158
4.45516E-05
0.007067537
0.000134279
0.00259547

0.004170102
0.05(454746

138-06
2.9B-07
7JRJX
7.9B-07
1JSM.
1.8BJJ7
4.7841
4.SB-06
3.58-07
9.88-05
1̂ 8-09
6.68-10
6.08-10
5.0848
4UB-10
ZOE-09
1.58-09
4.98-09
3.18-09
5.0846
1.08-07
4.98-07
13845
HE-OS
1X846
3-2E-03
1.7844
1.9845
4.8846
1JB-05
1.1847
UB42
1.7844
6.9849
13B4S
1.7843
1.6E46
2.6844
4.9846
9.5E45
1.5844
2.1843

: ' •::. . . . , : . . , . ': .;•,: . : t :•:; X: V™ .*> ••«- -'W -^S W* '':i ' '-^ :• V: : :-'-S™S" • '• • • •? l-XiiWiWlWW^ttiaBaiftlWOBt

' > •.; aHhm ^Tfmff-f r "> •&*#'

7.18*01

7.18*01
7.1B*01
2.68*02
7.18*01
7.08*00

7U1B41
7.0841

7.0841

1.08*01
2JE-03
5.08*00
2.0841

6.88*00
2.0842

2.78*00
7.08*00

5.0842
3.0841
9.0843

6.08*00

1.0E*02

4.1E4)

1SE-W

<.6E-lt
1.7G-M
5.0B4*
1.4E-43

I.SE-10
7JE4I

4.4E49

<.«-«

5JE-03

7.7E-IW
7.0EJX

13E4S
>.4E44

5.06-4M
1Z-M

3JE-W
UE-M
I4E-03

I2E-07

l.IC-M

. . . ana*
ND - No d«t> «v«U«bl«.

p:\olin\wi' Mum2\iprMdVubioU\CWSBINAL.XLS 5/J- " 1243PM





ATTACHMENT 8

GROUNDVVATER RISK CALCULATION SPREADSHEETS



ALTRON
DIRECT CONTACT WITH PROCESS WATER (GROUNDWATER) - ALTRON WELLS
RECEPTOR: OFF-SITE WORKER - CURRENT AND FUTURE LAND USE
OLIN CORPORATION
WILMINGTON, MA FACILITY

TABLE A8-1
EXPOSURE PARAMETERS EQUATIONS

;; ;••.• :Xr::::t:Wf ̂ i'MlUWlrtTW:* : : "• '<•;*'• •-:-• • :•"* ̂ -Xi-V-'WttttlQW* v*V

Concentration in Qroundwatar
Ljfatima Avaraga Daily Do»

Avaraga Daily Doaa
IngMtion Rata (1!
Surfaoa Ara* Expoaad (2)
Body Walght (2)
Convaraion Faotor

Expoaura Tima
Expoaura Fraquanoy
ExpcMura Pariod
Avaraging Tima

Canoar
Nonoanoar

Ralativa Abaorption Faotor IRAF)
Dial

Darmal

Parmaability Conatant

(1) No groundwatar ingattion axpoauraa.

OHMgw
LADD

ADD

IR

SA

BW

CF

ET

EF

EP

ATc

ATn

RAFo

RAFd

Kp

••.-,::,,:,VAtu$ffi;.K-- .-.: •••••ONitB .v":
chamical-apacific
calculatad balow

oalculatad balow

0

1,980

70

0.001

2

250

25

75

25

liatad balow
liatad balow
liatad balow

mg/litar

litari/hour
cm'

kg
litar/cm3

houra/avant

avant/yaar

yaara

yaara
yaara

unitlaH
unitlaaa
cm/hour

r-;?."»cHmc«-::'-

MADEP, 1995
MADEP, 1995
Aiaumption

MADEP, 1995
MADEP, 1995

Aaaumption
Aaaumption
Aaaumption

MADEP, 1995
Aaaumption

MADEP, 1995

MADEP, 1995

MADEP, 1995

(2) 50th paroantila of aurfaoa araaa for malaa: handi, foraarma.
MADEP, 1996. "Guidanca for Diapoail Sita Ri«k Chtractarization.'

CANCER RISK - LADD (mg/kg-day) x CANCER SLOPE FACTOR (mg/kg-day)--1.

HAZARD QUOTIENT - ADD (mg/kg-day) / REFERENCE DOSE (mg/kg-day)

LADD WGESTWN > OHMgw x IR x RAfi x EF x EP x ET

BW x ATo x 365 daya/yr

ADD IMQESTK5N = OHMgw x IR x RAfi x EF x EP x ET

BW x ATn x 385 daya/yr

LADD-DERMAL - OHMgw x SA x Kp x RAFd > CF x ET x EF x EP

BW x ATo x 3(5 daya/yr

ADD DERMAL - OHMgw x SA x Kp x RAFd x CF x ET x EF x EP

BW x ATn x 365 daya/yr

Nota:

For nonoaroinoganio riak, AT » EP

P:\OIJN\WILMINCmHHRA2\SPREAD\aW\ALTRON.XLS 6/19/97 9:31 AM



ALTRON

DIRECT CONTACT WITH PROCESS WATER (QROUNDWATER) - ALTRON WELLS
RECEPTOR: OFF-SITE WORKER - CURRENT AND FUTURE LAND USE
OLIN CORPORATION
WILMINGTON, MA FACILITY
TABLE A8-1
CARCINOGENIC EFFECTS

/.̂ .v -̂vDENHML•.:&?«**':••;, OERMAL

CAWCERfitOPE

FACTOR

CMICEftflJSK
INffiESTJQN

CANCCKMSK

DERMAL

TOTAL
CANCER

RISK

bi«(2-Ethy!H«xyl)phth«lat« 0.0060 1.00 O.OE + OO 5.3E-03 1.05 3.6E-07 1.4E-02 O.OE + 00 5.1E-09 5.1E-09

P:\OUN\V"- MINO1\HHRA2\SPREAD\GW\ALTRON.XLS 6/1' 1:31 AM



ALTRON
DIRECT CONTACT WITH PROCESS WATER (GROUNDWATER) - ALTRON WELLS
RECEPTOR: OFF-SITE WORKER • CURRENT AND FUTURE LAND USE
OLIN CORPORATION
WILMINGTON, MA FACILITY
TABLE A8-1
NONCARCINOGENIC EFFECTS

:;;./:::.'.::-,.-.V':. ". .-. ' .. •-.-.. .;... .i.;..,, . -.-.••. , WAKR;;.; :;;.. .- • ... .OHAt . ;v tNTAJOE. .. . OCRMAL :: : : ••• : . - . WTAKE , . , : . - : . . HEFERENCE • HAZAW> HAZARD TOTAL
l^j^VC^tf^ :-MF'-;^f-' •••••KtfanOH - : • • • ' Kfr \̂ fS !̂f̂ ;:̂ Oe!»^^ .̂̂ ^OQ9 '̂̂ . ' • : • < • ' • ''.QUOTIENT '•• QUOTIENT HAZARD -:

".••.".•;• '•:•.'•;;!••"•••; .- ••;•••• : ;. '' . '•• r-::" : -;:'•;:;•*. •.'•'... '•. ' ••.;V?id;:jŝ ;f f SS-S'

2.4, 4-Trimethyl- 1 -pentene
2,4,4- Trimethyl-2-P«ntene
Acetone
Diethylphthalate
bi«(2-EthylHexyl)phthalate
Aluminum
Barium
Calcium
Copper
Iron
Lead
Magnetium
Manganese
Potamium
Sodium
Zinc
Chloride
Nitrogen, Ammonia
Sulfate a* S04

0.0040
0.0010
0.0070
0.0010
0.0050
0.2200
0.0610

20.0000
0.0700
0.8400
0.0100
4.4000
3.6400
5.0000

85.4000
0.0370

180.0000
60.7000

316.0000

{;;;::;,;V- :;;... •;•;•:•;•.;.• •,

0.99
0.99
1.00
1.00
1.00

0.73

0.50

1.90

1.00

0.73

t«4ft»-4»¥l ;««n<hti.: .

O.OE + 00
O.OE + 00
O.OE + 00
O.OE + 00
O.OE + 00

O.OE + 00

O.OE + 00

O.OE + 00

O.OE + 00

O.OE + 00

'mmKmmisxm

2.3E-01
2.3E-01
5.7E-04
5.3E-03
5.3E-03

.OE-03

.OE-03

.OE-03

.OE-03

.OE-03

.OE-03

.OE-03

.OE-03

.OE-03

.OE-03

.OE-03
1 .OE-03
1 .OE-03
1 .OE-03

• '.. ..'•:' '•''•'":'

1.00
1.00
1.00
1.05
1.05

1.82

2.00

4.76

4.76

1.82

•::':;:I«i«(*« îYt?'?
3.6E-05
9.0E-06
1.5E-07
2.2E-07
1.1E-06

O.OE + 00
3.6E-06

O.OE + 00
O.OE + 00
O.OE + 00

7.7E-07
O.OE + 00

6.7E-04
O.OE + 00
O.OE + 00

6.8E-06
O.OE + 00

4.3E-03
O.OE + 00

-: •".v.vin*B/k»it*yi :-' :- " • " ' • • ' • tWfSTIQW DERMAL QUOTIENT
2.1E-01
2.1E-01
1.0E-01
8.0E-01
2.0E-02

7.0E-02

7.5E-04

4.7E-02

3.0E-01

9.7E-01

:sssSs»^

O.OE + 00
O.OE + 00
O.OE + 00
O.OE + 00
O.OE + 00

O.OE + 00

O.OE + 00

O.OE + 00

O.OE + 00

O.OE + 00

!;; : :>:;::• : Of*::0O;.

1.8E-04
4.4E-05
1.5E-06
2.7E-07
5.4E-05

5.1E-05

1. OE-03

1.4E-02

2.3E-05

4.4E-03

:::V.::s::;::s!:s:.2E"ttZ.'

1.8E-04
4.4E-05
1.5E-06
2.7E-07
5.4E-05

5.1E-05

1. OE-03

1.4E-02

2.3E-05

4.4E-03

•:::J: • 2E.02

P:\OLJN\WILM INGT\HHRA2\SPRE AD\OW\ALTRON.XLS 6/19/97 9:31 AM



OFWALT1N

TABLE A8-2
INHALATION EXPOSURE TO VOLATILE OUM IN BUILDING AIR FROM PROCESS WATER (GROUNDWATER)

RECEPTOR: OFF-SITE WORKER

OLIN CORPORATION

WILMINGTON, MA FACILITY

19-Jun-97

EXPOSURE PARAMETERS EQUATIONS

PAtiWta-"-'.^™":^'^
CONCENTRATION IN AIR

CONVERSION FACTOR 1

EXPOSURE TIME DAILY (1)

EXPOSURE FREQUENCY a)

EXPOSURE DURATION

CONVERSION FACTOR 2

CONVERSION FACTOR 3

AVERAGING TIME CANCER
AVERAGING TIME NONCANCER

[OHM]ik

CF1

ET

EF

ED

CF2

CF3

AT

AT

^•r.vAttW".' ••::•' ww*.,....:.^,v.
Modeled

24

8

250

25

365

0.000001

75

25

ug/mJ
boun/day

boun/day

daya/year

yean

daya/year

yean
yean

«»«*•:. .':''..' ' •

Auumptioa

USEPA, 1991

MADEP, 1995
USEPA, 1991

(1) 12 boun per ewa, wit each even occurring owa 6day period (-12 bom per evuaV6 dayi pereveot - 2 hounperday). Baaed OB iacrvicw

(2) 3 eveaa per year, wkh each evca occurrlif; over a 6 day period (- 1 8 day i per year). Bued on iKerww (9/24/96).

MADEP, 1995. Guidance for Diapoaal Sile Riak Characterization, Interim Final Policy WSC/ORS-9 5- 14 1 . July.

USEPA. 1991. Humu Health Evaluation Maoual, Supplemetol Oukbooe: 'Stanbrd Defauk Eipoaun Fadon.' OSWER

Directive 9285. «>3.

CANCER RISK - AVG. CONC. (u(/m3) • CANCER UN FT RISK (ii(/n^)'-l

HAZARD QUOTIENT - AVG.CONC.(u(/m3)/REF. CONC. (u(/B>3)

|OHN(]ai- • EF • ET • ED

AVG. EXPOSURE CONC. AT • CF1 • CF1

NoUi

•For aoacwciaofenk: •ITcctu AT - ED

P:\olin\wilmint\hhra2\spread\gwOFWALTIN.XLS
6/19/97 9:17 AM



OFWALTIN
TABLE A8-2
INHALATION EXPOSURE TO VOLATILE OIIM IN BUILDING AIR FROM PROCESS WATER (GROUNDWATER)
RECEPTOR: OFF-SITE WORKER

OLIN CORPORATION
WILMINGTON, MA FACILITY

19-Jun-97
CARCINOGENIC EFFECTS

il-ZS- . ... ':'•/-. v xV- \ .. OHM.- •• "
lif M.'' -:.-k:.; vv; :-:::- .-. ':.-. '*«:•:•'•:'• . ' '•

^ ' ' • ' ' " ' '

CWtOW

N.
OHM of

ND - No (UU avulable.

P:\olin\wilmint\h hra2\spread\gwOFWALTI N .XLS
6/19/97 9:17 AM



OFWALTIN
TABLE A8-2
INHALATION EXPOSURE TO VOLATILE OHM IN BUILDING AIR FROM PROCESS WATER (GROUNDWATER)
RECEPTOR: OFF-SITE WORKER

OLIN CORPORATION
WILMINGTON, MA FACILITY

19-Jun-97

NONCARCINOGENIC EFFECTS

ND = No dill tvtilible.

P:\olin\wilmint\hhra2\spread\gwOFWALTIN.XLS
6/19/97 9:17 AM



GWVPCUR
INHALATION EXPOSURE TO VOLATILE OHM IN BASEMENT AIR (MIGRATION FROM GROUNDWATER)

INDOOR WORKER (ON-SITE AND OFF-SITE COMBINED) - CURRENT SCENARIO

OlIN CORPORATION

WILMINGTON, MA FACILITY

TABLE A8-3

12-Jun-97

EXPOSURE PARAMETERS EQUATIONS

ntoNim*^ 1 &•-'•• •: ' X ^"- :-;;;:-£^^ ' • . . •'«««*•:•:>:..::/ *><*«;. -....-.^ • -.-.,'.
CONCENTKAT1ON IN AIR

CONCENTRATION IN SOIL

CONVERSION FACTOR 1

EXPOSURE TIME DAILY

EXPOSURE FREQUENCY

EXPOSURE DURATION

CONVERSION FACTOR 1

CONVERSION FACTOR 3

AVERAGING TIME CANCER
AVERAGING TIME NONCANCER

[RP1«lr
(OHM]p«n

CF1

ET

EF

ED

ere
cn
AT

AT

Modeled

rtf nwnl-fnr ri fir

24

8

230

25

365

0.000001

75

25

Uf/m3

n*/l»

own/day

houn/djty

dtyi/ye«r

yt«i»

days/year

kt/mc

yean
yean

AjBiinpcioo

MADEP, 1995

USEPA, 1991

MADEP, 1995

USEPA, 1991

MADEP, 1995. Guidance for Diipoul Site Riik Chirartwbainn, Interim Final Policy WSC7ORS-95-I41. July.

USEPA, 1991. Hunan HeaUi Evakmion Manual, Suppfemeaal Guidance: -Sundanl Oefuk Eipoom F^too.' OSWER

Direcdv. 9285.6-03.

CANCER RISK > AVG. CONC. (ut/m3) • CANCER UNIT RISK (ug/m3)'-l

HAZARD QUOTIENT - AVG.CONC.(U(/in3)/REF. CONC. (uf/in3)

lOHMJair • EF • ET • ED

AVG. EXPOSURE CONC. AT • CF1 • CFI

OHM AIR CONC. - [RPJair • (OHM)put • CF3

NoUt

•For aeacwciooc»aic •ir«c<it AT " ED

P:\olin\wilminl\hhra2\jpread\gw\aWVPCUR.XLS 6/12/97 8:29 AM



GWVFCUR
INHALATION EXPOSURE TO VOLATILE OHM IN BASEMENT AIR (MIGRATION FROM GROUNDWATER)
INDOOR WORKER (ON-SITE AND OFF-SITE COMBINED) - CURRENT SCENARIO
OLIN CORPORATION
WILMINGTON, MA FACILITY
TABLE A8-3

12-Jun-97
CARCINOGENIC EFFECTS

• OHM :• CANCER
RISK

....-,.-.:.. 'OOMPOUNB- ••::x:'- ••• -x- ••. ::.. .•:;.;•;:••. •:•::-;.:.:::
"' :•'•••..£.?••:•::: :.: '..".'.:. • •':••'•:•?.••'••' '\ .''•'-:'.'• ::!'!-'-'-'-:-:v--:--:£:-W::::::0!:-̂ ^
V • ; : - V : • . • • , • " . '• • '• • • .: :•:'.• :• • • •"',.:: •-••^:: '̂ ;XXZK4S58SS-i;?":.::.

UNJTWSK..

1,1-Dichloroeihuie
Bnxnofona
DibnnocUorcoKtlyi
M«hyku» Olonfe

3.I1E-05
1.56E-05
5.90E-05

2.4E-06

1.2E-06

4.5E-06

1.60E-06

I.10E-CKS

ND

4.70E-07

1.2E-II
2.6E-12

2.IE-12

ND = No data available.

P:\olin\wilmint\hhra2\jpread\gw\OWVPCUR.XLS



GVWPCUR

INHALATION EXPOSURE TO VOLATILE OHM IN BASEMENT AIR (MIGRATION FROM GROUNDWATER)

INDOOR WORKER (ON-SITE AND OFF-SITE COMBINED) - CURRENT SCENARIO

OLIN CORPORATION

WILMINGTON, MA FACILITY

TABLE A8-3

12-Jun-97

NONCARCINOGENIC EFFECTS

....... .•. . . ....-..•..-;-.-:•••. • • • "•.•.-. . ••- • .•' "•"•" "
.-. .. .•.;...:.:. .•.. .:..•:-:•.•••••:••• •'•.•.•: • •• • •" " '• ' '
. .• — ••:•.•:-:•:•••:•:•>.•: :•••:•:• •.•:• : . • • • - • - - • • • •
: :•:•. : ::X.:.XvX:Xy.'. x-x : . . . " - . " .•. -. ••

vli;^l|i:i£a>MPOW«>.;.-;:^ -.- ^ '•'

1,1,1-Trichlorocttune

1,1-Dichloroethaae

2,4,4-Trimelhyl-l-pcoleoe

2 ,4 ,4-Trimcthyl-2-PcaIene

2-Hexanooe

Acetone

Bromofonn

DibromochlorofBethmc

Melhylcnc Chloride
ylmmnnia

i1.1.1:1. .;. '• ; .'.-.' — '. • ; '. ': •.•['VS':';.. -.: V •
. ; • • . . , . . . . •-... ; • G U M . . - . . ; •
•;'":•': ' • " • • ' • " • '' AW - ' - •.• '
- . ' ' . • :... ..CONCENTRATION' . -V ;•

• ' • • ••'• . . • . • . - : - ' • • • ••:-'-:'(U**«rt - ""•"•'"

3.04E-03

l.OOE-04

1.57E+01

3.30E+00

2.23E-06

X.53E-06

3.1 IE-OS

1.56E-05

5.90E-08

6.29E-01

AVERAGE AIR

CONCENT8ATIOK

rOXTDMEKPEKIOO

•• "•'-' W«3V
6.9E-04

2.3E-05

3.6E+00

7.5E-OI

5.1E-07

l.OE-06
7.IE-06

3.6E-W

I.3E-08

1.4E-01

CHRONIC

INBAIATION

8ICW

(u^m3>

l.OOE-t-03

5.00E+02

7.20E+02

7.ME+02
5.00E+01

8.00E+02

6.60E+02

ND

3.00E+03

l.OOE+02

HAZiUU>

QtOTnENT

6.9E-07

4.6E-08

5.0E-03

l.OE-03

l.OE-08

I.3E-09

I.1E-08

4.5E-12

1.4E-03

'TKiTO
ND = No diti ivtilible.

P:\olin\wilmint\hhri2\spread\gw\OWVPCUR.XLS 6/12/97 8.29 AM



GWVPWC.XLS
INHALATION EXPOSURE TO VOLATILE OIIM IN BASEMENT AIR (MIGRATION FROM GROUNDWATER)

INDOOR WORKER (ON-SITE AND OFF-SITE COMBINED) - FUTURE WORST CASE SCENARIO

OLIN CORPORATION

WILMINGTON, MA FACILITY

TABLE A8-4

EXPOSURE PARAMETERS EQUATIONS

rwwtew^ -:;::%;;s;
;;-:-;;- • • •.• ̂ i£!̂ ;$ti&& .̂̂

CONCENTRATION IN AIR

CONCENTRATION IN SOIL

CONVERSION FACTOR 1

EXPOSURE TIME DAILY

EXPOSURE FREQUENCY

EXPOSURE DURATION

CONVERSION FACTOR 2

CONVERSION FACTOR 3

AVERAGING TIME CANCER
AVERAGING TIME NONCANCER

(RPJiir
|OHM)put

CF1
ET
EF
ED
CF2
CF3
AT
AT

^-.•:-VMm-'.'- :

Modeled

cbemical-ipecific

24

8

250

23

365

0.000001

75

25

'•••:• • • UNIT* - ••'-'•• v.''. .*xu«<*:-:-:- :::••••:::•::••::::•:•r^.::v;:;:::;••
u»/m3

nn/kj

houn/day

houn/day

diyi/year

ye in

dayi/yew

4/m(

yemn

ye in

AMumiitioii

MADEP, 1995

USEPA. 1991

MADEP, 1995

USEPA, 1991

MADEP, 1995. Ouiduxx for Dupoul Site Rule Oxnctoriutuii, laerim Kail Policy WSC/ORS-9S- 14 1 . July.

USEPA. 1991. Hiumn HeiAh Enkuboii Mmul. Suffkucait Ouiiuoc: 'SuaUrt Defmk Eipoun Futon.' OSWER

Direcow 9285.MI3.

CANCER RISK = AVG. CONC. (m/mj) • CANCER UNIT RISK (ii^/mj)--!

HAZARD QUOTIENT - AVG.CONC.(u(/in3)/REF. CONC. (uf/mj)

lOIIMlair • EF- • ET • ED
AVG. EXPOSURE CONC. AT • CF1 • CF1

OHM AIR CONC. = [RP|ak- • |OHM]pwt • CF3

NoUt

•For DoocurciDOf.nfc ttttctti AT = ED

P:\olin\wilmint\hhrt2\8prejid\Ew\GWVPWC.XLS 6/12/97 8:31 AM



GWVPWC.XLS
. INHALATION EXPOSURE TO VOLATILE OHM IN BASEMENT AIR (MIGRATION FROM GROUNDWATER)
INDOOR WORKER (ON-SITE AND OFF-SITE COMBINED) - FUTURE WORST CASE SCENARIO
OLIN CORPORATION
WILMINGTON, MA FACILITY
TABLE AM

CARCINOGENIC EFFECTS

OHM
. AIR •

VtUOUOKM •
• • CANCER

CAKCEK

1,1-OicUoroelhuB

Bromofonn

Dibramoclitanjmtthue

Mcthylene Chloride

3.00E-04

6.97E-04

1.14E-04

J.45E-05

J.90E-05

2.3E-05

J.3E-05

8.7E-04

4.1E-06

4.]E-0«

1.60E-06

5.00E-05

1.10E-06

ND

4.70E-07

3.7E-II

2.7E-09

9.5E-12

2.1E-12

ND = No (UK available.

P:\olin\wilrnint\hhri2\ipread\gw\GWVPWC.XLS 6/17'""1 8:31 AM



GWVPWC.XLS

INHALATION EXPOSURE TO VOLATILE OHM IN BASEMENT AIR (MIGRATION FROM GROUNDWATER)

INDOOR WORKER (ON-SITE AND OFF-SITE COMBINED) - FUTURE WORST CASE SCENARIO

OLIN CORPORATION

WILMINGTON, MA FACILITY

TABLE A8-4

NONCARCINOGENIC EFFECTS

"':. .- :".'::- • •', ':.:V>- '.••• ::V:..:..:'V.:r
••'. ' '::'. '• '•^'.^.•.••'-••'-.•••^f'^^^--:

^••^fPf^-^lf

1,1,1-Trichlocoethuic,

1,1-Dichloralhmc

1,1-DichloroMhene

2,4,4-Trimetfayl- 1 -pcaenc

2,4.4-Trimc<fayl-2-Pei«eiie

2-Heunra

Aoettee

Bnnofocm

Cuban DifUlfide

DibranocUorancthuie

MettyteK CUoride

TotMW

Aomoaia

.,..:.:::..::,:••:. sv:v. ...:•..,., v:.,v:.,:.,,,.,:..,:«,™,.:.s..™:.

...... : •..- ..,'::̂ f-,.̂ : •::'•.,:•
iv:1 '" ̂ '̂ '•S^^lw^^

... ::,..-..:...,....:.. .:•........ ........... ..v...;.

. '.... -.;..' . • .:: OiM- '. • • '

.:!" ,•:•.:.;:.,.;..;.: ; . .••; . AIR' .; • -/:.- ••."./•: .:"

^M&'^^^^----.-^
2.89E-03

3.00E-04

6.97E-04

3.22E+02

1.11E+02

2.25E-06

6.97E-04

1.14E-04

2.41E-03

6.29E-OI

5.90E-05

5.90E-05

6.29E-01

s&sp;x;#8&&&sxs&i&;f<ssi '•••.• • •- •;,.•.• : •••, -, • -i..,; •:« :

' . • AVEaXGEA»

: COHCetfTSATKI!* .

••^^^ST00 •
6.6E-04

6.8E-05

1.6E-04

7.4E+01

2.5E+OI

5.1E-07

1.6E-04

2.6E-05

5.5E-04

1.4E-01

1.3E-05

I.3E-05

1.4E-01

. :...:. :,:..:.., :,;:,,,..,..,,...:..,,..,,.:.,•

CBKON1C

WHAIATHM)

.::•'•:':'. *tct)i '
I.OOE+03

5.00E+02

5. OOE +01

7.20E+02

7.20E+02

5. OOE +01

8 .OOE +02

6.60E+02

7.00E+02

ND

3.00E+03

4.00E+02

l.OOE+02

• .••• . ; .... .. . j. . . ....;.

W&AXD

QUOnBOT

6.«E-07

1.4E-07

3.2E-06

l.OE-01

3.5E-02

l.OE-08

2.0E-07

3.9E-08

7.9E-07

4.5E-09

3.4E-08

1.4E-03

•-••:- •••••••••$&&<

ND - No d*U available.

P:\olin\wilminl\hbra2\jpread\gw\OWVPWC.XLS 6/12/97 8:31 AM



GWCRCURB
INCESTION OF GROUND WATER - POST TREATMENT BUTTERS ROW TREATMENT PLANT
CHILD RESIDENT (AGES 1-6)
CURRENT CONDITIONS

TABLE A8-5

18-Jun-97
EXPOSURE PARAMETERS EQUATIONS

'• '̂tei-^viauaam?.::: -. '•• :• -:::£
Concantration la Ground Water
LIMIm Af ««• Dally DOM
Afarac* Dally DOM
IngMtlon Rate
Surfac* Ana ExpoMd
Body Wright
Conwlon Factor
ExpOMir* Tim*
ExpoMin Fnqumcy
Expown Period
ATtnglng Tiro*

Canoar
Noocanctr

Rriatlf • Absorption Factor (RAF)
Oral

D*rmd
PmMablltty Conatant

OHMfw
LADD
ADD
a.
SA
BW
CF
ET
EF
EP

ATc
ATn

RAFo
RAFd

Kp

^VAMit^

calcuUled below
caloulaled below

1

6J24
15

0.001

0.2

350

6

75

6

lined below
luted below
luted below

•^:;ym#-:&.
mf/lHtr

licera/diy
cm'
kg

liter/cm*
houn/d«y
d*yi/year

yen

yen
yen

onideu
gnideu
cm/hour

MsKHaw*:., •
Sikxpecifio

MADEP, 1995

MADEP, 1995

MADEP, 1995
MADEP. 1995

MADEP, 1995

Auumption [1J

Siaxpecific

Sittvtpecific

MADEP, 1995

MADEP, 1995

MADEP, 1995

MADEP, 1995

MADEP, 1995

MADEP, 1995 'GuidMue for Dupotal Site Kiik OianrtmCTtuM'
[1] Averare ilrac tpeni in ihower

CANCER RISK - LADD <mg/kg-day) x CANCER SLOPE FACTOR (mg/kg-day)'-!

HAZARD QUOTIENT - ADD (mg/kg-day) / REFERENCE DOSE (mg/kg-day)

LADD-rNGESTION - OnMgw x IR x RAFI x EF x EP

BW x ATc x 3*5 dayi/yr

ADD-INGESTION - OHMgw x IR x RAFI x EF x EP

BW x ATP x 345 dayi/yr

LADD-DERMAL - OHMgw x SA x Kp x RAFd x CF x ED x EF x EP

BW * ATc x 345 day./yr

ADD-DERMAL - OHMgw x SA x Kp x RAFd x CF x ED x EF » EP

BW x ATn x 345 day>/yr

Note:

For noncardnogxilc rbk, AT - EP

ABB Environmental Service*, Inc.
GWCRCURB.XLS

6/18/97 1:11 PM



GWCRCURB
INGESTION OF GROUND WATER - POST TREATMENT BUTTERS ROW TREATMENT PLANT
CHILD RESIDENT (AGES 1-6)
CURRENT CONDITIONS

TABLE A8-5

18-Jun-97
CARCINOGENIC EFFECTS

DEKMAt
tOtAt

'• ' CA«CWI
JRBK

No potentially carcinogenic OHM
of concern were delected.

ABB Environmental Scrvicei, Inc.
GWCRCURB.XLS
6/18/97 1:!' PM



GWCRCURB
INGESTION OF GROUND WATER - POST TREATMENT BUTTERS ROW TREATMENT PLANT

CHILD RESIDENT (AGES 1-6)
CURRENT CONDITIONS

TABLE A8-5

18-Jun-97
NONCARCINOGENIC EFFECTS

'' HAZARD
QUOTDSNT

Manganese
Chloride
Sulfate u SO4

0.0336
78.4
79.5

2
ND

0.73

4.3E-03

3.7E+00

0.001

0.001

NA
NA

NA

O.OE+00
O.OE+00
O.OE+00

0.047

ND
14

9.1E-02

2.7E-01

O.OE+00
O.OE+00

O.OE+00

9.1E-02

2.7E-01

SOMMAliy HAZARD INDEX 0.4
NA - Not applicable
Dermal expoaure* have not been calculated for inorganic! per MADEP, 1995 'Guidance for DUpoaal Site Riak Characterization".

ABB Environmental Services, Inc.
GWCRCURB.XLS
6/18/97 1:11 PM



GWWKCURB
INGESTION OF GROUND WATER - POST TREATMENT BUTTERS ROW TREATMENT PLANT

ADULT FULL-TIME WORKER
CURRENT CONDITIONS

TABLE A8-6

18-Jun-97
EXPOSURE PARAMETERS EQUATIONS

..•• ̂ ;Y!;.-̂ &x&&^wy -K
ConcentratloB In Ground Water

Lifetime Average Dally DOM
Average Dally DOM
Ingotlon Rate
Surface Ana Exposed

Body Weight
Conversion Factor

ExpoeureTlme
Exposure Frequency

Expoiure Period

Averaging Time
Cancer

Noncancer

Relative Abeorptlon Factor (RAF)
Oral

Dermal

Permeability Constant

OHMgw
LADD
ADD

IK
SA

BW
CF
ET
EF
EP

ATc
ATn

RAFo
RAFd

Kp

Fx-VAW*?-::^

calculated below

calculated below
1

70
0.001

250
25

75
25

listed below
listed below
listed below

.^•CTJiw':-.-:--1

mf/liter

liters/day
cm1

kg
liter/cm'
hours/day

days/year
years

yean
years

unities!

unidets
cm/hour

•̂ S0<j,«#.::::.;:
Site-specific

MADEP, 1995
MADEP, 1995
Assumption, [1]

P]
MADEP, 1995

P)
Site-specific

Site-specific

MADEP, 1995
MADEP. 1995

MADEP, 1995

MADEP, 1995
MADEP. 1995

MADEP. 1995 'Guidance for Dispose] Sue Bisk Characterization*
[1] Auumct one-half the daily fluid intake is obtained from up wsier si the workplace

[2| Worker does not shower and, therefore, dermal exposures are not evaluated

CANCER RISK - LADD (mg/kg-day) x CANCER SLOPE FACTOR (mg/kg-day)'-!

HAZARD QUOTIENT •= ADD (mg/kg-day) / REFERENCE DOSE (mg/kg-day)

LADD-INGESTION - OHMgw x IR x RAFI x EF x EP

BWxATcx3«5days/yr

ADD-INGESTION - OHMgw x « x RAFI x EF x EP

BW x ATn x 3*5 days/yr

LADD-DERMAL = OHMgw x SA x Kp x RAFd x CF x ED x EF x EP

BW x ATc x 3*5 daya/yr

ADD-DERMAL - OHMew x SA x Kp x RAFd x CF x ED x EF x EP
BW x ATn x 3*5 days/yr

Note:

For noncardnogenk rtak, AT - EP

ABB Environmental Service*, Inc.
GWWKCURB.XLS
6/18/97 1:20 PM



CWWKCURB
INGESTION OF GROUND WATER - POST TREATMENT BUTTERS ROW TREATMENT PLANT
ADULT FULL-TIME WORKER
CURRENT CONDITIONS

TABLE A8-6

18-Jun-97
CARCINOGENIC EFFECTS

y-m :;.,{: ?• .:•;•;. '::'-:OHM;:;;: -,.-.' "...-&[ .^

No potentially carcinogenic OHM
of concern were detected.

:?ji*d«;siTiK»f:'
'{a****}*

V™-?ĵ ?::S:::::-:|::ltA '̂?':'::f?
• ••• •' JLu i i if i'iA '•'•'•'• •'• ' •'• • •'• • •••••"• • '•'• • '• •: : (Cmratt? •.•.•.••• • • • . - ••-:-•-. :- -.- .

W.ixsiil̂ iS^fA^!^y^
'::. ' (fti^4tf)::"^ :•:•'• iOttgftg^fcj}*;! -'• • v

" ' *<" - - ttJWtfAK*!^^

•:-^Atffit».WSSi CANCER RISK "XOtAt,
E'jsaesnon ' " DERMAL '. ' . -.:.C*NCKII •
I- ;.:;'- ; - ' - ' " - - • • :JUSK.

• • • ' • ' . ' • ' <&+«»• :. . :•• :• ;••• . ; . :\;-m#M---•'• :,,;.":»E-f'«0

ABB Environmcnul Service*, Inc.
GWWKCURB.XLS
6/18/97 1:20 PM



CWWKCURB
INGESTION OF GROUND WATER - POST TREATMENT BUTTERS ROW TREATMENT PLANT

ADULT FULL-TIME WORKER
CURRENT CONDITIONS

TABLE A8-6

18-Jun-97
NONCARCINOGENIC EFFECTS

.• . Oy:v:::::..: ;::::vS.--vM;.';S^̂  :•;-.'.':.•:..;••. •- . ~.^.,:.v\l«au«;v;^,^ HAZARD •• • HA2AW> .. -TOTAL.
• ": v.:*™;:;/. , QBM -'^v^^ JNCEsrnwf . . -:K£ • •. '": ,•'. HAW "•.'•". B^S* ;̂- '̂;;̂ ^ . QUOTIENT HAZARD

• . . • y :.:• ,. .••. .••: : - •:•. • s : : •-: - :•:•::•?•.; . • .•:::;-.. ;•: •.•.?;

Manganese

Chloride
Sulfate aa SO4

:::%- tnW> ' »•'

0.0336
78.4
79.5

:••.' .':™':;"i' ra.;

2

ND
0.73

<tt*fk«<lBy>

6.6E-04

5.7E-01

{titttMt •'• -:

0.001

0.001

NA

NA
NA

' (m|(fli;t«dk»y) Avv.vXln^k**^1; • . • . - . • . • • • 1NCESTTON

O.OE+00

O.OE+00
O.OE+00

0.047

ND
14

1.4E-02

4.1E-02

DERMAL QUOTIENT

O.OE+00
O.OE+00
O.OE+00

1.4E-02

4.1E-02

NA = Not applicable
Dermal exposure* have not beea calculated for inorganici per MADEP, 1995 "Guidance for Disposal Site Riik Characterization*.

ABB Environmental Service*, Inc.
GWWKCURB.XLS
6/18/97 1:20 PM



GWCRFAWW
INGESTION OF GROUND WATER - POST TREATMENT BUTTERS ROW TREATMENT PLANT
CHILD RESIDENT (AGES 1-6)
FUTURE CONDITIONS; ALL WELLS PUMPING (WITHOUT WELL GW-83-D) - WET SEASON

TABLE A8-7

19-Jun-97
EXPOSURE PARAMETERS EQUATIONS

•• • •'••• ':'••"• • ' - • ; : • • rtiuiMieriat • '• • • -:- ; • • ::« -:*«n*ikiii:i?:?'̂  •
ComalniiMi I* Croud W«Ur
UMbM Anne* D»1J7 DOM
A»««»» Ddtj DOM
lacwtlo* Bat*
Svrfec* Am Expoeed
BadrWefci*
CoBvmioB rutor
EipownTlB*
Eipoun Fraqvouj
Expo*** Poiod
Aimct^TIm*

Cuov
No«cuw>r

BibUr. UtKTfUam Fador (BAF)
Onl

Dwmal
PnoblUj OHuUot

OHMgw
LADD
ADD

IR
SA
BW
CF
ET
EF
EP

ATc
ATfc

RAFo
RAFd

Kp

^'•- VAUW^'.: "V.:.-..-.:w»w»' •••• '-: -:-'soi»cs

ctlcuUted below
calcuUted below

1
6,224

li
0.001

0.2
330

6

75
6

feted below
lilted below
lilted below

MADEP, 1995 'Ouiduu for Dupoul Site Rlik Qiuicuriutioa'
[1] Avenge time ipent in ihower

me/liter

literal day
cm1

kg
liter/cm1

hounyday
dayt/ye«j

yeui

yeui
yean

UlUtlMt

unitl«u
cm/hour

Sil*-tpecifjc
MADEP. 1»5
MADEP, 1995
MADEP, 1995
MADEP, 1995
MADEP, 1995

AuumptioD (1]
Site-ipeciflc
Siu-ipecific

MADEP, 1S95
MADEP, 1995

MADEP, 1995
MADEP, 1995
MADEP. 1995

CANCER BISK - LADD (mc/k«-<iay) i CANCER SLOPE FACTOR (mtykctkij)'-!

HAZARD QUOTIENT - ADD (nc/kc-daj) / REFERENCE DOSE (nn/lu-i.?)

LADD-INGESTION - OHMK» i IR i RAFi I EF x EP
BW i ATc i 365 feji/jr

ADD-INGESTION - OHMK« i IR i RAFi x EF i EP
BW i ATn i 365 fejTi/yr

1ADD-DEBMAL - OHMgw i SA i KD i RAFd i CF > ED i EF > EP
BW i ATc > 36J dayi/yr

ADD-DEBMAL • OHM£w i SA i Kp i RAFd i CF « ED i EF i EP
BW i AT. x 365 dayi/jr

Note:

ABB Environment*! Services, Inc.
OWCRFAWW.XLS
6/19/97 1:43 PM



GWCRFAWW
INGESTION OF GROUND WATER • POST TREATMENT BUTTERS ROW TREATMENT PLANT
CHILD RESIDENT (AGES l-f)
FUTURE CONDITIONS; ALL WELLS PUMPING (WITHOUT WELL GW-83-D) - WET SEASON

TABLE A8-7

19-Jun-97
CARCINOGENIC EFFECTS

. • . .

'•' '"-. .fif. '•••• •'"• , ^ • ' "•- '•• ' ; •• : : '-
. • • .
•' tan/hit) '

TOTXL
:CANCEt

RISK

No potentially cuciDogenic OHM
of concern were detected.

OE-t-06

ABB Environment*] Services, Inc.
OWCRFAWW.XLS
6/19/97 \:f> °M



GWCRFAWW
INGESTION OF GROUND WATER - POST TREATMENT BUTTERS ROW TREATMENT PLANT
CHILD RESIDENT (AGES l-«)
FUTURE CONDITIONS; ALL WELLS PUMPING (WITHOUT WELL GW-83-D) - WET SEASON

TABLE A8-7

19-Jun-97
NONCARCINOGENIC EFFECTS

.• ;i..s.-> ;. ;. % ?s*.Hi":v 'Of^S^--- ••:•.} ••;•-• ,:.
^i^^Sjj^jff^jiM

Minganme
Chloride
Sulfito u SO4
Sodium

mM^m^mmm;^^^:^-^^^ ••:•.. •, -*? '•'"• :'- \" .- "v • • • - '

0.0336
71.8

81.3

37.5

2
ND

0.73

ND

4.3E-03

3.8E+00

0.001

0.001

NA

NA

NA

NA

;-.:,.. -INTAKE . . . . . *£K£Hi:tfCS . . HAZAkD HAZARD TOTAL
.V:V:::OERMAL' . .: '.' : DOSE QUOraaifT QUOTIENT HAZAXD
:'' t»«*iv*rt (i«*«>*krt iNcswnoN DERMAL OVOTIENT

O.OE+00
O.OE + 00

O.OE+00
O.OE+00

0.047
ND

14

ND

• : " • • : ' • • • • • : ; : • . : : • : . . • • ; • • : : • : • . • • • • v v ..-.:.> • • v ........ .v . • : : : • • .. . - • . . .: . .• • $10MMAB*:K^AJ«>-IN»EX::;:::::: V:::
::

9.1E-02

2.7E-01

O.OE + 00

O.OE+00
O.OE+00
O.OE + 00

9.IE-02

2.7E-01

-i:i:::':i:-.:.:t:.r:;-.::0;4}-::-- ' : ' . ' ' • : ' • • : : • • .• • •V- ' : ' b [ - - - : ' : :y '^ - : ' . itA
NA = Not applicable
Demul expcKuru have not been calculated for inorganics per MADEP. 1995 'Guidance for Disposal Site Risk Characterization1.

ABB Environmental Services, Inc.
OWCRFAWW.XLS
6/19/97 1:43 PM



GWCRF83W
INGESTION OF GROUND WATER - POST TREATMENT BUTTERS ROW TREATMENT PLANT

CHILD RESIDENT (AGES 1-6)

FUTURE CONDITIONS; ALL WELLS PUMPING (INCLUDING WELL 83-d) - WET SEASON

TABLEA8-8

19-Jun-97

EXPOSURE PARAMETERS EQUATIONS

•x ̂ v- '::;- '•'•ritiUMKUK •::•.•*'"•' '""i: ::': / ^^^WW^fc^-
Coaceatratkw !• Granad Water

Avorac* Dailr DOM

Sarlac* Ana Exposed

Coavonloa Factor

ExpoMtra Frequency

Exponn Period

Avenclac Tlaw

Caaoor

Noacaaoar

Reesiire Absorptloa Factor (RAF)

Oral

Dorasal

OBMfw

LADD
ADD

m
SA
BW

CF

ET

EF

EP

ATc

ATn

RAFo

RAFd

MADEP, 1995 •Guidance for Dispoul She Risk Ouncterizition*

[1] Avenge time spent in shower

••.••.-.• VALUE • • • . . . UNm • ' SOURCE

calcultt*d below

cslculiieJ below

1

6,224

15

0.001

0.2

350

6

75

6

listed below

listed below

listed below

mg/liter

lilen/dty

cm1

liler/cm1

boun/dsy

dsys/yetr

yean

yean

yean

unitless

MADEP, 1995

MADEP, 1995

MADEP, 1995

MADEP, 1995

MADEP, 1995

Assumption [ 1]

Site-specific

Site-specific

MADEP, 1995

MADEP, 1995

MADEP, 1995

MADEP, 1995

MADEP, 1995

CANCER RISK - LADD (mc/kf-Aij) i CANCER SLOPE FACTOR (mi/kr-Aiyr-l

HAZARD QUOTIENT - ADD <i»£/kt-<hj) / REFERENCE DOSE (m£/ltf-<bj)

LADD-1NGESTION - OHMgw i IR I RAFI x EF i EP

BW i ATc i 365 dajs/yr

ADD-INGESTION » OHMgw I IR I RAFi i EF I EP

BW i ATa x 365 dtjs/jr

LADD-DERMAL - OHMCw i SA x KB i RAFd i CF i ED i EF i EP

BW i ATc x 365 <s»j»/jr

ADD-DERMAL » OHMjw i SA x Kp x RAFd x CF x ED x EF x EP

BW x ATn i 365 duji/jr

Note:

For aoaoarcsaocecac risk, AT > EP

ABB Environment^ Services, lac.

OWCRF83W.XLS

6/19/97 1:57 PM



GWCRF83W
INGESTION OF GROUND WATER - POST TREATMENT BUTTERS ROW TREATMENT PLANT
CHILD RESIDENT (AGES 1-6)
FUTURE CONDITIONS; ALL WELLS PUMPING (INCLUDING WELL 83-d) - WET SEASON

TABLE A8-8

19-JUD-97

CARCINOGENIC EFFECTS

:*:*::::.- •, ie ••• ••* ;•: .. •
il»̂f.-.'''Kv. •:•.•:•:•:•::•:•:;:•:•:•.•::•"•.• .-.••.•:• • •;• ••.•:• ••:• . •.• ..•..•...•.•.-.•:•.-:•..-.•.•.•

:::'r:''::''':':'':':':'-''':'''-' • ''•••'••••'•''. '•'•'•''"'••" (tt&A&f^U^b. '"•'•''' •'•'• •"'•'•"" fi

No potentially carcinogenic OHM
of concern wen detected.

StiMMARY CANCER RISK: OE-t-W

ABB Environmental Services, Inc.
GWCRF83W.XLS
6/19/97 l:Si "M



GWCRFBJW
INGESTION OF GROUND WATER - POST TREATMENT BUTTERS ROW TREATMENT PLANT
CHILD RESIDENT (AGES l-O
FUTURE CONDITIONS; ALL WELLS PUMPING (INCLUDING WELL 83-d) - WET SEASON

TABLE A8-8

19-Jun-97
NONCARCINOGENIC EFFECTS

0»tVfcfr«tt?

-.^Sfssofttm:
: ' .Wm:.;;:';Z
' <Wfcfr*iitf'"?'

.' H4ZAMJJ ; .
QUOTIENT:
OE»M<U^

•wrxL
; HAZA*P
a^r(mt;^f^

Chlorid*
Sulftu u SO4

0.0336

112.5
234.4

91.3

2
ND

0.73
ND

4.3E-03

1.1E+01

0.001

0.001

NA

NA

NA

NA

O.OE+00

O.OE + 00

O.OE+00

O.OE+00

0.047

ND

14

ND

9.1E-02

7.8E-01

O.OE+00

O.OE+00

O.OE + 00

O.OE + 00

9.1E-02

7.8E-01

NA » Not applicable
Dumtl «po«urei have not been MimUteH for morganic] per MADEP, 1995 "OuiduKe for Dupoul Site Risk Characterization'.

ABB Environmental Services, Inc.
OWCRF83W.XLS
6/19/97 1:37 PM



GWCRFAWD

INGESTION OF GROUND WATER - POST TREATMENT BUTTERS ROW TREATMENT PLANT

CHILD RESIDENT (AGES l-€)
FUTURE CONDITIONS; ALL WELLS PUMPING - DRY SEASON

TABLE A8-9

19-Jun-97

EXPOSURE PARAMETERS EQUATIONS

•'i: '-' -K'::i- *-:-*:-i-ftou*aina::.;:̂  •••.•..'•••^-z
Co>oee4nlloe> ta Crowd W«Ur

Lifetime Avenge D*Uf Dwe

Avenge Daty DOM

locate* Rile
Swfkoo Arm Ezpowd

BodjWofcU
C«rtrok». Fmctor

EHIU.MH Tlae

Eipoeiire Tnifimcj

Exponro Period
ATonctecTtae

Cuwer
Noacucer

RoUKo Abeorptlo. rulor (RAJ)
Onl

D«nul

PoraiMbilllT OMMaM

OHM«w

LADD

ADD
IR
SA
BW

CF
FT
EF
EP

ATo
ATn

RAFo

RAFd

Kp

ife?»VAU»x::.:.:V:/:-:::-:V.lWnS .'.: ''•

c*lfJiUt»d bdlow
ulculitod below

1

6,224

15

0.001

0.2

350

6

75

6

liiud below

lifted below

lilted below

Of/liter

litenydiy
CD*

k*
liter/cm'

houn/diy
dayiyyear

yean

yeln

yatn

llnitl*«*

lmitl^t

cm/hour

."••••••jsotnibss '•.••'.
Sile-ipeciGc

MADEP, 1995

MADEP, 1995

MADEP, 1995

MADEP, 1995

MADEP, 1995

Atnimrtif*n [1]

Sile-fpeciflc

Sile-tpeciCc

MADEP, 1995

MADEP, 1995

MADEP, 1995
MADEP, 1995

MADEP, 1995

MADEP, IMS 'OuidinM for Dlqwul Sit* Rbk Ouncttrizitlw'
[1] Avengo tinw ip«nt in shower

CANCEK RISK - LADO (mt/kr-i'T> I CANCER SLOPE FACTOR (m(^c-<fa;)'-l

HAZARD QUOTIENT > ADD (mc/ki-du;) / REFERENCE DOSE (»r/V«-4«7)

LADD-INGESTION - OHMKw I IK I RAFi I EF I EP
BW x ATc i 345 <Wji/jr

ADD-INGESTION - OHMKw i IR i RAFI i EF i EP

BW x ATM i 36S Atjttjr

LADD-DERMAL - OHMgw > SA » Kp i RAFd i CF > ED * EF i EP

BW x ATc 1 365 dM]ri/;r

ADD-DERMAL - OIlMrw i SA x Kp i RAFd i CF i ED > EF i EP
BW i ATc I 345 daji/jr

Not.:

Far BowwdBOf <*Jc riek AT » EP

ABB Environmental Servicu, Inc.

GWCRFAWD.XLS
6/19/97 1:58 PM



GWCRFAWD
INGESTION OF GROUND WATER - POST TREATMENT BUTTERS ROW TREATMENT PLANT
CHILD RESIDENT (AGES l-«)
FUTURE CONDITIONS; ALL WELLS PUMPING - DRY SEASON

TABLEAU-?

19-Jun-97
CARCINOGENIC EFFECTS

No potentially carcinogenic OHM
of concern wen detected.

««*<*•

ABB EnviionmenUl Services, loc.
OWCRFAWD.XLS
6/19/97 1:5" °M



GWCRFAWD
INGESTION OF GROUND WATER - POST TREATMENT BUTTERS ROW TREATMENT PLANT
CHILD RESIDENT (AGES 1-6)
FUTURE CONDITIONS; ALL WELLS PUMPING - DRY SEASON

TABLE A8-9

19-JUD-97
NONCARCINOGENIC EFFECTS

Minginoi"
Chloruta
Sulf«touSO4
Sodium

0.0336
80.5

109

41.4

2

ND

0.73

ND

4.3E-03

5.1E+00

0.001

0.001

NA

NA

NA

NA

O.OE + 00

O.OE + 00

O.OE+00
O.OE+00

0.047
ND

14

ND

9.1E-02

3.6E-01

O.OE+00
O.OE + 00

O.OE+00
O.OE + 00

9.1E-02

3.6E-01

SUMMARy BAZAKPINPEX o.s 0.5
NA = Not ippliuble
Demul exponirei have DO! been P-»I™I«I«H for inorgtnica per MADEP, 1995 "Ouidinct for DUpoul Site Risk Ch*r*cteriz*tion'.

ABB EnvironmentAl Services, Inc.
OWCRFAWD.XLS
6/19/97 1:58 PM



GWCRFBWW
INGESTION OF GROUND WATER - POST TREATMENT BUTTERS ROW TREATMENT PLANT

CHILD RESIDENT (AGES 1-6)
FUTURE CONDITIONS; BUTTERS ROW #1 PUMPING - WET SEASON

TABLE A8-10

18-Jun-97

EXPOSURE PARAMETERS EQUATIONS

.V. :;;:".;:::;:v;::j i-y .̂ jf |̂»4|̂ aE|K^^^^:V^^?^:SSPJ^i!|Bgiite^S

Conoeatratlon In Ground Water
Lifetime Average Dally Doe*
Average Dally DOM
Ingeetlon Rate
Surface Ana Expoaed
Body Weight
Conversion Factor
ExpoMireTlme
ExpoHire Frequency
Expoaun Period
Averaging Tune

Cancer

Noncancar
Rabtlve Absorption Factor (RAF)

Oral
Dermal

Permeability Contant

OHUgw

LADD
ADD

IK
SA
BW
CF
ET
EF
EP

ATc
ATn

RAFo
RAFd

Kp

«v«ifis;^r

calculated below
caloulaud below

1
6.224

15
0.001

0.2
350

6

75
6

lilted below

lilted below
lilted below

, ; : ; • • • • • • •.-:••:;•••
'••'. :'.':•' Unit*-'-" •"•'•

mf /liter

liten/diy
cm'

kg
liter/cm1

houn/d«y
d«yi/year

yean

yean
yean

unitleci

imideu

cm/hour

•^aOWKXV-

Site-fpecific
MADEP, 1995
MADEP, 1995

MADEP. 1995
MADEP. 1995
MADEP. 1995

Auumption [1]
Sile-<pecific
Sile-tpecific

MADEP. 1995
MADEP. 1995

MADEP, 1995
MADEP. 1995

MADEP. 1995

MADEP, 1995 'Guidance for Diipoul Site Kuk Characterization*

[1] Avenge time ipent in ihower

CANCER RISK - LADD (mg/kg-day) x CANCER SLOPE FACTOR (mg/kg-day)'-l

HAZARD QUOTIENT - ADD (mg/kg-day) / REFERENCE DOSE (mg/kg-duy)

LADD-INGESTION - OHMgw x Pt x RAFI x EF x EP
BW x ATc x 3*5 daye/yr

ADD-INCESTION = OHMgw x IR » RAFI x EF x EP
BW x ATn x 3*5 dayt/yr

LADD-DERMAL - OHMgw x SA x Kp x RAFd x CF x ED x EF x EP

BW x ATc x 3*5 dayt/yr

ADD-DERMAL - OHMgw x SA x Kp x RAFd x CF x ED x EF x EP
BW x ATn x 3*5 daye/yr

Note:

For noncardnogtnk rlek, AT - EP

ABB Environmental Service*, Inc.

GWCRFBWW.XLS
6/18/97 1:15 PM



GWCRFBWW

INGESTION OF GROUND WATER - POST TREATMENT BUTTERS ROW TREATMENT PLANT

CHILD RESIDENT (AGES 1-6)

FUTURE CONDITIONS) BUTTERS ROW »l PUMPING - WET SEASON

TABLE A8-10

18-Jun-97

CARCINOGENIC EFFECTS

,.«t*iee
'' :'UaaSUt'-

:'' CANCER sfcOBfc •
-^ . FACTOR :

CANCER RBK CANOOUUBK
BSGESTTON DERMAL

'totAt
CANCER

No potentUlly carcinogenic OHM

of concern were detected.

:: SOMMAIty CANCER RBK OK* 99 OE+00 9E+00

ABB Environmental Service*, Inc.

GWCRFBWW.XLS
6/18/97 1:15PM



GWCRFBWW
DMGESTION OF GROUND WATER - POST TREATMENT BUTTERS ROW TREATMENT PLANT
CHILD RESIDENT (AGES 1-Q
FUTURE CONDITIONS; BUTTERS ROW tl PUMPING - WET SEASON

TABLE A8-10

19-Jun-97
NONCARCINOGEN1C EFFECTS

MinginnH)
Chloride
Suliito u SO4
Sodium

0.0336
90

113
46

2
ND

0.73

ND

4.3E-03

5.3E+00

0.001

0.001

y^J::.•V:S:::i:^:TU'JW**^v:f^:•::^if^WW>»*« : • ' • • «M**». HAZAIP* - Ttrut
,:v;:!l*w: ;;•!;• .":: tmMffi-'-:[.-;.^;--^-iaBii;': - .'. <RJOTIKKT owrnswr.-. HAZA*B
.•:•;•:?;•::•.:.::.:••••....•. ."^^fli^^jj r .:. • imtftfrti)) • •' ifiGErncw DERMAL £l̂ IO•^e^^>

NA
NA
NA
NA

O.OE+00
O.OE+00
O.OE+00
O.OE+00

0.047
ND

14

ND

: •••...: .•.-..•Vi.V.v: :•, ' :: -: ..• .-..X" V! : v: ..,•.'. •- .;.;: ;
: V :V.: •.;. :,. . .,: : :.-. : ..:.-. • ;••••... .-.•.••...-. -•..... . - ..v '... .• ',. ' .' .V ... ' :..:,.; ,•;:.:..., V-.- |$UMMA»* BAZiOO* BSDKX \'

9.1E-02

3.8E-01

. : . - . . . ' - ••.•:••• <J,S

O.OE+00
O.OE+00
O.OE+00
O.OE + 00

• • • - • - • • • • : - o

9.1E-OI

3.8E-01

• • • • ' • ' " • " f r . S
NA - Not applicable
Dermal expotuie* have not been for inoiganiu per MADEP, 1995 'Guidance for Dupoial Site Rule Characterization' .

ABB Environmental Servicei, Inc.
GWCRFBWW.XLS
6/19/97 l:i9PM



GWCRFBWD
INGESTION OF GROUND WATER - POST TREATMENT BUTTERS ROW TREATMENT PLANT

CHILD RESIDENT (AGES 1-6)
FUTURE CONDITIONS) BUTTERS ROW #1 PUMPING - DRY SEASON

TABLE A8-11

19-Jun-97

EXPOSURE PARAMETERS EQUATIONS

• t.'px^tjjff: i-ipWUSMErJERS f ?i :f s:';:Wi;;s
Conomtratioa In Ground WnUr
LlMlnM ATrng* Dally DOM

ATtnc* Dolly DOM
IngMtlon Rat*
Surtac* Ana ExpoMd
Body Wtlgbt
ConTtnloo Factor

Expouin Tbm
ExpoHir* Fnqucncy

Expouir* Ptriod
Averaging Tlnx

Cancer
Noncanor

Bttarl-T Absorption Factor (RAF)

Oral
D*rmal

PwnMBbUlry Conatant

$8$8%8Si£jjSSSjj$$$&i&

OHMrw

LADD
ADD
a.
SA
BW
CP
ET
EF
EP

ATc
ATn

KAFo

KAFd
Kp

:sm:vAl*!8:;&:«:

cdculued below
otloulued below

1
6^24

13
0.001

0.2
350

6

75
6

lilted below
luted below
luted below

V; :;•': -tMrff! :?!:::| V?::: aOOKiS!': ;'••;::
mgAiter

liten/day

cm'
k«

liter/cm*
houn/diy
dayi/year

ye»n

ye«ri

ye«

MnJTli*n

vnititw
cm/hour

Sile^pecific

MADEP. 1995
MADEP, 1995
MADEP, 1995
MADEP, 1995
MADEP, 1995

Auiunpcioo [1]
Sile-tpecific

Site-tpecific

MADEP. 1995

MADEP. 1995

MADEP, 1995

MADEP. 1995
MADEP, 1995

MADEP. 1995 'Guidance for Diipoul Site Euk Qiaracterization'
[11 Average time ipenl in ihower

CANCER RISK - LADD (mg/kg-day) x CANCER SLOPE FACTOR <ing/kg-day)'-l

HAZARD QUOTIENT - ADO (mg/kg-day) / REFERENCE DOSE (mg/kg-day)

LADD-INGESTION - OHMgw x IR it RAFI » EF » F.P
BW x ATc x 345 dayt/yr

ADD-INGESTIOM = OHMgw x IR x RAFI x EF x EP
BW x ATn x 345 dayt/yr

LADD-DERMAL - OHMgw x SA x Kp x RAFd x CF x ED x EF x EP
BW x ATc x 345 day>/yr

ADD-DERMAL - OPMgw x SA x Kp x RAFd x CF x ED x EF x EP
BW x ATn x 34S day>/yr

NoU:

For nonordnogmlc rkk, AT - EP

ABB Environmental Service*, Inc.
GWCRFBWD.XLS
6/19/97 9:12 AM



GWCRFBWD
INCESTION OF GROUND WATER - POST TREATMENT BUTTERS ROW TREATMENT PLANT

CHILD RESIDENT (AGES 1-4)
FUTURE CONDITIONS! BUTTERS ROW *1 PUMPING - DRY SEASON

TABLE A8-11

lS-Jun-97

CARCINOGENIC EFFECTS

• : *'::: "• : . •':.-: .;• : ..... V • .'.'. . • • • -
• iNCESTTOK"

:: CABCERMSK
DERMAL CANCER

RISK

No potentially carcioogenic OHM

of concern were detected.

ABB Environmental Service*, Inc.

GWCRFBWD.XLS

6/19/97 9:12 AM



GWCRFBWD
INGESTION OF GROUND WATER - POST TREATMENT BUTTERS ROW TREATMENT PLANT
CHILD RESIDENT (AGES 1-4)
FUTURE CONDITIONS; BUTTERS ROW « PUMPING - DRY SEASON

TABLE A8-11

19-Jua-97
NONCARCINOGENIC EFFECTS

MugUAM

CUorid,

Sulfile u SO4

Iliiiiî BlilliNiiS .̂ •'•. ̂ i.:.'.««*n"nf <*«m*wT-- . H**™
Jf*^^^:SfMiBa !̂Sg3!S^>K.''3SJSSi?rA :K:S:-!::::---

:::-:- ̂ -ftaifli^ltyf i'; ~ :X™i-&»«WK'i:;'-: '• 4'* -̂. y ' • :':::-:'- • ••: : :t«lit/fct**ir) •' ''• ° '• '• -:':'''<»«rt<»i4w) ': • '• " ' • : JNGEJUON • • DERMAL • ' WOTIENT

0.0336

79
82
40

2
NO

0.73

ND

4.3E-03

3.8E+00

0.001

0.001

NA

NA

NA

NA

O.OE+00

O.OE+00

O.OE+00

O.OE+00

0.047

ND
14

ND

9.1E-02

Z.7E-01

O.OE+00

O.OE + 00

O.OE + 00

O.OE + 00

.0

9.1E-02

2.7E-01

v<4
NA = Not «pplicible
Demul expoiuni hive not been calculated foi inorguiici per MADEP, 1995 'OuidiDce for Duposal Site RUk Ouiicterizitioa'.

ABB EnvironmenUl Servicu, loc.
OWCRFBWD.XLS
6/19/97 2:00 PM



GWWKFAWW
INGESTION OF GROUND WATER - POST TREATMENT BUTTERS ROW TREATMENT PLANT

ADULT FULL-TIME WORKER
FUTURE CONDITIONS) ALL WELLS PUMPING (WITHOUT WELL GW-KJ-D) - WET SEASON

TABLE A8-12

19-JUQ-97

EXPOSURE PARAMETERS EQUATIONS

• £&' ' i :;%£W WUMZII^*^^ f WfffS^i :: :•;:;• "sliijMMBS .̂?;:::;.;
Concentration la Ground Wafer
Liratlnw ATtrag. Dally DOM
Avarag* Dally DOM
IngatlonRafe
Surfoc* Araa EzpoMd

BodyWalght
ConTtnlon Factor

ExpOMin Tun*
Expoaun Fnquancy
EiDOMinParlod
ATfraglng Tlnw

Canoar
Noncancer

Rabtlra Abaorptlon Factor (RAF)
Oral

Danwl
PamMablllty Conataat

OHMfW

LADD
ADD

IK
SA
BW
CF
ET
EF
EP

ATo
ATn

KAFo
RAFd

Kp

calculated below
calculated below

1

70
0.001

250
25

75
25

lilted below
lilted below

lilted below

me/liter

liten/day

cm'
kf

liter/cm*
noun/day
dayi/year

yean

yean
yean

unitlcu
unitlfM

cm/hour

SUc-tpcdfic

MADEP, 1995
MADEP, 1995
AuumpCiaa, [1]

PI
MADEP, 1995

PI
Site-*peafic

Site-tpeciiic

MADEP. 1995

MADEP, 1995

MADEP, 1995
MADEP, 1995
MADEP. 1995

MADEP, 1995 •Guidance for Diipoul Site Kiik OiarartrriTation'
[1] Auumea one-half the daily fluid intake U obtained bom tap water ai the workplace
[Z] Worker doe* not ihower and, therefore, dermal expound are not evaluated

CANCER RISK - LADD (mg/kg-day) x CANCER SLOPE FACTOR (mg/kg-day)M

HAZARD QUOTIENT - ADD (mg/kg-duy) / REFERENCE DOSE (mg/kg-day)

LADD-INGESTION = OUMgw x IR x RAFI x EF x EP
BW i ATc x 3*5 dayi/yr

ADD-INGESTION = OHMgw x IR x RAFI x EF x EP

BW x ATn x 3*5 day»/yr

LADD-DERMAL - OHMgw x SA x Kp x RAFd x CF x ED x EF x EP

BW x ATc x 3*5 duyt/yr

ADD-DERMAL = OHMgw x SA x Kp x RAFd x CF x ED x EF x EP
BW x ATn x 3*5 dayi/yr

Note

For noncardnogenk rbk, AT - EP

ABB Environmental Service*. Inc.
GWWKFAWW.XLS

6/19/97 9:14 AM



GWWKFAWW
DIGESTION OF GROUND WATER - POST TREATMENT BUTTERS ROW TREATMENT PLANT
ADULT FULL-TIME WORKER
FUTURE CONDITIONS; ALL WELLS PUMPING (WITHOUT WELL GW-S3-D) - WET SEASON

TABLE A8-12

19-Jun-97
CARCINOGENIC EFFECTS

«JANC8*6I,OBS CAMCERWSK CANC£fc«tSi£ 'TOTAL
:: ' FACTOR JNCESTION CEBMAL CANCSE

No potentially carcinogenic OHM
of concern were detected.

ABB Environmental Services, Inc.
GWWKFAWW.XLS
6/19/97 9-M AM



GWWKFAWW
INGESTION OF GROUND WATER - POST TREATMENT BUTTERS ROW TREATMENT PLANT
ADULT FULL-TIME WORKER
FUTURE CONDITIONS; ALL WELLS PUMPING (WITHOUT WELL GW-83-D) - WET SEASON

TABLE A8-12

I9-Jun-97
NONCARCINOGENIC EFFECTS

QUOTOWT.
OERMAJ,

HAZAEU

Mingira-K-
Chloride
SulfateaiSCM
Sodium

0.0336
71.8
81.3
37.J

2
ND

0.73

ND

6.6E-04

5.8E-01

0.001

0.001

NA

NA

NA

NA

O.OE+00

O.OE+00

O.OE+00

O.OE+00

0.047

ND

14

1.4E-02

4.1E-02

O.OEtOO

O.OE^OO

O.OE+00

O.OE + 00

1.4E-02

4.1E-02

NA =» Not applicable
Dermal expoiurea have not been calculated for inorganics per MADEP, 1995 'Guidance for Disposal Site Risk Characterization*

ABB Environmental Service], Inc.
GWWKFAWW.XLS
6/19/97 2:01 PM



GWWKFWW
INGESTION OF GROUND WATER - POST TREATMENT BUTTERS ROW TREATMENT PLANT

ADULT FULL-TIME WORKER
FUTURE CONDITIONS! ALL WELL PUMPING (INCLUDING WELL GW-83-d)- WET SEASON

TABLE A8-13

lS-Juc-97
EXPOSURE PARAMETERS EQUATIONS

•: • : :' .- .' vy---:1.*:1:':1:- :'£;:; ' : ' . , .' V. :':' ':'• :•: "Viv: .- ';**;.<tZZWZ^2^1£38vv&X*te :-:.- ••• ~; ~ -* '̂:': ' •• •• : : • • • ' '- -' ' "-'---'-'-::'-:-'-: '.-.I. :'.. '̂ JJ'. ;_.v.:. . .
' ;.:.:.:.;.;:': ' .: :- :':•:•:•£;:::::• 3PA|tAM)FiW»-':';' •' '"' ';:-** •''*&**

Concentration In Ground Water
Lirctlnw ATwsg. Dally DOM

Ararat* Dally DOM
Ingattlon Rat*
Surfao* Ana ExpOMd
BodyW«lght
ConTanlon Factor
ExpOHinTUn*
ExpOMir* Frequency
Expoaur* Parlod
ATtraflng Tlnw

Cancer
Noncancer

Ralatlr* Abaorptkm Factor (RAF)
Oral

Dermal
Permeability Comtant

mvfv+miiiiifB&txtftxi*
OHMfW

LADD
ADD

IK

SA
BW

CF

ET
EF

EP

ATc

ATn

RAFo
RAFd

Kp

Wi-.Ko-TUUyVBw.-v

calculated below
calculated below

1

70
0.001

250
25

75

25

lilted below
listed bdow
lilted below

.•::-:>.":.«»n»:-:™::--

mg /liter

lilen/diy
cm1

kg
liter/cm1

noun/day
dayt/year

ye*n

yean
yean

anirku

unitleu
cm/hour

:':r/:..?«VVll.V«!. :::"

Site-tpecific

MADEP, 1995
MADEP, 1995
Auumption, [1]

PI
MADEP. 1995

P]
Site-*peciAc
Site-specirto

MADEP, 1995
MADEP, 1995

MADEP, 1995
MADEP, 1995
MADEP. 1995

MADEP, 1995 •Guidance for Dupoaal Site Kuk CharacterizaDon'
[1] Aatume* one-half the daily fluid intake U obtained from tap water at the workplace
(2] Worker doe* not shower and, therefore, dermal eipo*ure* are not evaluated

CANCER RISK - LADD (mg/kg-day) x CANCER SLOPE FACTOR (mg/kg-day)' -1

HAZARD QUOTIENT - ADD (mg/kg-day) / REFERENCE DOSE (mg/kg-day)

LADD-INCESTION = OHMgw x IR x RAFI x EF x EP

BW x ATc x 345 dayVyr

ADD-INGESTION - OHMgw x Ot x RAFI x EF x EP
BW x ATn x 3*5 day*/yr

LADD-DERMAL - OHMgw x 3A x Kp x RAFd x CF x ED x EF x EP
BW x ATc x 3*5 day»/yr

ADO-DERMAL - OHMgw x SA x Kp x RAFd x CF x ED x EF x EP
BW x ATn x 3*5 dayi/yr

Note:

For noncardnagMilc rl*k, AT - EP

ABB Environmental Service*, Inc.
GWWKF83W.XLS
6/18/97 1:24 PM



GWWKF83W
INGESTION OF GROUND WATER - POST TREATMENT BUTTERS ROW TREATMENT PLANT
ADULT FULL-TIME WORKER
FUTURE CONDITIONS! ALL WELL PUMPING (INCLUDING WELL GW-83-d)- WET SEASON

TABLE A8-13

18-Jun-97
CARCINOGENIC EFFECTS

. emtseaxof'. :
.
DERMAL FACTO*

CAKCERHKK
DJOESTION DERMAL CAJttUl

WSK

No potentially carcinogenic OHM
of concern were delected.

ABB Environmental Service*, Inc.
GWWKF83W.XLS
6/18/97 1:24 PM



GWWKFS3W
INGESTION OF GROUND WATER - POST TREATMENT BUTTERS ROW TREATMENT PLANT
ADULT FULL-TIME WORKER
FUTURE CONDITIONS; ALL WELL PUMPING (INCLUDING WELL GW-83-d)- WET SEASON

TABLE A8-13

19-Jun-97
NONCARCINOGENIC EFFECTS

: HAZJUIO -

Manga
Chloride
SulfateaiSO4
Sodium

0.0336
112.5
234.4
91.3

2
ND

0.73
ND

6.6E-04

1.7E+00

0.001

0.001

NA

NA

NA

NA

O.OE + 00
O.OE + 00
O.OE+00
O.OE+00

0.047
ND

14

1.4E-02

1.2E-01

O.OE + 00

O.OE+00

O.OE + 00

O.OE + 00

1.4E-02

1.2E-01

NA = Not «ppliuble
Deimal upoaunt have not been calculated for iDorginics per MADEP, 1995 'Guidance for Disposal Site Risk Characterization'.

ABB Environmenlal Services, Inc.
OWWKF83W.XLS
6/19/97 2:01 PM



GWWKFAWD
INGESTION OF GROUND WATER - POST TREATMENT BUTTERS ROW TREATMENT PLANT

ADULT WORKER
FUTURE CONDITIONS; ALL WELLS PUMPING - DRY SEASON

TABLE A8-14

18-Jun-97
EXPOSURE PARAMETERS EQUATIONS

•;f;illf:**1^^

r>nOTTn»r_>|.?_ 1. nmln/l Wml~-

LlfaUnu AT«rag« Dally DOM
ATtraft Dally Do**
Ingatfloii RaU
Surhc* Ana ExpoMd
Body Wright

Convwmlon Factor
Expoiur* TtaM
ExpoMin Fnqiuncy
ExpOMin Ptrlod

ATaraglnc Tim*
f*n|M^>y

Noncanctr

Ratatlr* Abaorptlon Factor (RAF)
Oral

Dtnud
PwnMablUty Content

OHMgw

LADD
ADD

QL
SA
BW
CF
ET
EF
EP

ATc
ATn

RAFo
RAFd

Kp

calculuod below

calculaud below
1

NA
70

0.001

NA
250
25

75
25

luled below
lined below

luted below

mg/liter

liten/cky
cm1

*C
liter/cm'

houn/diy
o>yi/ye«r

yen

ye«i
yon

unitlrM

naitlew
cm/boor

Sfoipecific
MADEP. 1995
MADEP, 1995
MADEP, 1995

MADEP, 1995
MADEP, 1995

AuumptiaD [1]
Sile-tpecific

Ste-tpccific

MADEP, 1995
MADEP. 1995

MADEP. 1995

MADEP. 1995
MADEP, 1995

MADEP, 1995 'Guidance for Diipowl Site Ki* Ounaerizatiaa'
[1] Avenge tune ipent in shower

CANCER RISK - LADD (mg/kg-day) x CANCER SLOPE FACTOR (me/kfday)--i

HAZARD QUOTIENT - ADD (mg/kg-duy) / REFERENCE DOSE (me/k(-day)

LADD-INGESTION - OHNlgw » IR x RAFI x EF x EP

BW x ATc x 34S dayi/yr

ADD-INGESTION - OHMgw » IR » RAFI x EF x EP

BWxATnx3«5ciay«/yr

LADD-DERMAL - OHMew x SA x Kp x RAFd x CF x ED x EF x EP

BW x ATc x MS day»/yr

ADD-DERMAL - OHMgw x SA x Kp x RAFd x CF x ED x EF x EP

BW x ATn x 3*5 dayf/yr

Note

For noocardnogMilc rkk, AT - EP

ABB EnvironmenUl Service*, Inc.
GWWKFAWD.XLS
6/18/97 1:25 PM



GWWKFAWD
INGESTION OF GROUND WATER - POST TREATMENT BUTTERS ROW TREATMENT PLANT
ADULT WORKER
FUTURE CONDITIONS) ALL WELLS PUMPING - DRY SEASON

TABLE A8-14

18-Jun-97
CARCINOGENIC EFFECTS

: CANCER RISK,
:; CONGESTION

CANCER WSK:
OERUAL CAMCKR

RISK

No poteotially carcinogenic OHM
of concern were delected.

ABB Environmental Service*, Inc.
GWWKFAWD.XLS
6/18/97 1:25 PM



GWWKFAWD
INGEST1ON OF GROUND WATER - POST TREATMENT BUTTERS ROW TREATMENT PLANT
ADULT WORKER
FUTURE CONDITIONS; ALL WELLS PUMPING - DRY SEASON

TABLE A8-14

19-Jun-97
NONCARCINOGENIC EFFECTS

,.HA»AJU>... ' TOTAL
. HAZAED

Chloride
Sulfiti u S04
Sodium

0.0336
80.5
109

41.4

2

ND

0.73

ND

6.6E-04

7.8E-01

0.001

0.001

NA

NA

NA

NA

O.OE + 00

O.OE + 00

O.OE + 00

O.OE+00

0.047
ND

14

ND

1.4E-02

5.6E-02

O.OE + 00

O.OE+00
O.OE + 00

O.OE+00

1.4E-02

5.6E-02

SOMMAKV HAZARD INDEX 0.1 0,1
NA = Not applicable
Denntl expo«ur« have not been <-jlnii«t««i for inorginici per MADEP, 1995 •Quidaoce for Diaposal Site Riak Charactenzation*.

ABB EnviroDmenUl Services, Inc.
OWWKFAWD.XLS
6/19/97 2:02 PM



GWWKFBWW
INGESTION OF GROUND WATER - POST TREATMENT BUTTERS ROW TREATMENT PLANT

ADULT FULL-TIME WORKER
FUTURE CONDITIONS; BUTTERS ROW #1 PUMPING - WET SEASON

TABLE A8-1S

18-Jun-97

EXPOSURE PARAMETERS EQUATIONS

•^^^^S^SaWi^f^^^

ConcantntloB In Ground Water
LIMlma ATarag* Dally DOM
ATaraga Dally DOM

IngaitlonRate
Surfac* Area ExpoMd
Body Wslgbt

Contanlon Factor
ExpoHinTUm
Exposura Fraquancy
Expoaun Parted
ATaragtnf Time

Cancar
Noncancar

RalatlTa Abaorptlon Factor (RAF)
Oral

Dannal

PannaabllMy Content

illliiiiiwl::::
OHMfw

LADD
ADD
m
SA
BW
CF
ET
EF
EP

ATc
ATn

KAFo
RAFd

Kp

£&«&&£?

calculated below
calculated below

1

70
0.001

250
25

75
25

listed below
listed below
listed below

•-;-. "twiwH;--;
mg/liler

liters/day

cm'
kf

liter/cm*
hours/day

days/year
yean

yean
yean

unities*

unitless
cm/bour

::-i£0HWfci-::.:-
Site-specific

MADEP. 1995
MADEP, 1995
Assumption, [1]

P]
MADEP, 1995

P]
Site-specific
Site-specific

MADEP, 1995
MADEP, 1995

MADEP. 1995

MADEP, 1995
MADEP. 1995

MADEP, 1995 •Guidance for Disposal Site Risk f>ara»irri7atlf«i'
[1] ftimmri one-half the daily fluid intake U obtained from tap water at the workplace
P2] Worker does not (bower and, therefore, dermal exposures are not evaluated

CANCER RISK - LADD (mg/kg-day) x CANCER SLOPE FACTOR (mg/kg-day)'-!

HAZARD QUOTIENT - ADD (mg/kg-day) / REFERENCE DOSE (mg/kg-day)

LADD-INGESTION =- OIIMgw x DX x RAFI x EF x EP
BW x ATc x 3*5 days/yr

ADD-fNGESTION - OHMgw x FR x RAFI x EF x EP
BW x ATn x 345 days/yr

LADD-DERMAL - OHMgw x SA x Kp x RAFd x CF x ED x EF x EP
BW x ATc x 34S days/yr

ADD-DERMAL - OHMgw x SA x Kp x RAFd x CF x ED x EF x EP

BW x ATn x 3*5 days/yr

Note!

For noncardnogmlc risk, AT - EP

ABB Environment*! Service*, Inc.
GWWKFBWW.XLS
6/18/97 1:26 PM



GWWKFBWW
INGESTION OF GROUND WATER - POST TREATMENT BUTTERS ROW TREATMENT PLANT
ADULT FULL-TIME WORKER
FUTURE CONDITIONS! BUTTERS ROW il PUMPING - WET SEASON

TABLE A8-15

18-Jun-97

No potentially carcinogenic OHM
of concern were delected.

9E+M

ABB Environmental Service*, Inc.
GWWKFBWW.XLS
6/18/97 1:26 PM



GWWKFBWW

INGESTION OF GROUND WATER - POST TREATMENT BUTTERS ROW TREATMENT PLANT

ADULT FULL-TIME WORKER
FUTURE CONDITIONS; BUTTERS ROW II PUMPING - WET SEASON

TABLE A8-15

19-Jun-97

NONCARCINOGENIC EFFECTS

Manganeae

Chloride

SulfatealSO4

Sodium

0.0336

90
113
46

:\;Vx;. •.;.;•;.:.:.:::. . v,::o;xx:.V.:,: .'X- .:-.V.'. '.̂  '.*.>.:• '̂  '"":. .;^.' :.'.:. V ':.•:: I-:".:;.*

2
ND

0.73
ND

6.6E-04

8.1E-01

0.001

0.001

NA

NA

NA

NA

• H-.;.-:;-.:- ::;...«•;••:•,•: :;•• ; • • ' ':; ••... -.-. ;•.:• ?::-.-"-'.. -::..'.v :.Y.:
:.'. •

O.OE+00

O.OE+00

O.OE+00

O.OE+00

0.047

ND
14

SUMMARY HAZARD INDEX

1.4E-02

5.8E-02

-:•;.••. ,--..• :•: 0^07

HAZARD . : TOTAL
:-':oiutrrawT ; ;. HAZA&D •

O.OE+OO

O.OE + 00

O.OE + 00

O.OE+00

0

1.4E-02

5.8E-02

Q.07

NA = Not applicable
Dennal upooiiei have Dot been calculated for inocginica per MADEP, 1995 *Quldance for DUpoul Sue Risk Chuacterization*.

ABB Environmental Services, Inc.
OWWKFBWW.XLS

6/19/97 2:03 FM



GWWKFBWD
INGESTION OF GROUND WATER - POST TREATMENT BUTTERS ROW TREATMENT PLANT
ADULT FULL-TIME WORKER
FUTURE CONDITIONS! BUTTERS ROW *1 PUMPING - DRY SEASON

TABLE A8-16

18-Jun-97
EXPOSURE PARAMETERS EQUATIONS

• . -.^e^MUM^:- .-.;.,• -<^ywis^Z®m
Concentration In Ground WaUr
LIMlm* ATtragt Dally DOM
Average Dolly DOM
Ingertlon Rat*
Surface ATM Exposed
Body Wright
ConTenlon Factor
ExpoeureTlm*
Expotur* Frequency
Expoiur* Period
ATeraglng Tim*

Cancer
Noncancer

RebtlT* AlMorpUon Factor (RAF)
Oral

Dermal
Permeability CoMtant

OHMfW
LADD
ADD

IK
SA
BW
CF
ET
EF
EP

ATc
ATn

RAFo
RAFd

Kp

:'W;ywu«!:v:.;.

calculued below
olculated below

1

70

0.001

230
25

75
23

lilted below
luted below
lined below

•:•:. J' wars : •-
raf /liter

liten/d«y
cm'

1«
liter/cm'
houn/d«y
diyifyear

yetn

yean
yean

unidew
unitleu
cm/hour

sotiEcr ;...-:
Site->pecific

MADEP, 1993
MADEP, 1993
Auumptioo, [1]

[2]
MADEP. 1993

PI
Site-«pecific
Site^pecific

MADEP, 1995
MADEP, 1995

MADEP, 1995
MADEP, 1995
MADEP. 1995

MADEP. 1995 'Guidance for Dupoul Site Ki>k Characterization'
[1] Auumu one-half tte dally fluid intake u obtained from tap water at the workplace
17] Worker doe* not ihower cad, therefore, dermal exporan* are not eviloated

CANCER RISK - LADD (mg/kg-day) x CANCER SLOPE FACTOR (mg/kg-day)'-!

HAZARD QUOTIENT - ADD (mg/kg-day) / REFERENCE DOSE (mg/kg-day)

LADD-INCESTION - OHMgw i Pt » RAFI « EF i EP
BW x ATc x 36S dayt/yr

ADD-INCESTION - OHMgw x DA x RAFI x EF x EP
BW x ATn x 3*5 d«y./yr

LADD-DERMAL - OHMgw x SA x Kp x RAFd * CF x ED x EF « EP
BW x ATc x 365 dayi/yr

ADD-DERMAL • OHMgw x SA x Kp x RAFd x CF x ED x EF x EP
BW x ATn x 3*5 dayi/yr

Note

For noncardnogcnlc rkk, AT - EP

ABB Environmental Services, Inc.
GWWKFBWD.XLS
6/18/97 1:27 PM



GWWKFBWD
INGESTION OF GROUND WATER - POST TREATMENT BUTTERS ROW TREATMENT PLANT
ADULT FULL-TIME WORKER
FUTURE CONDITIONS! BUTTERS ROW #1 PUMPING - DRY SEASON

TABLE A8-16

18-Jun-97
CARCINOGENIC EFFECTS

•.««*«•• ; CANCER store .• CAUCWIWSK CANCER WSK .
' •' **eit*.\-:-l.. ;BteatttJbs-' DtUlOM, >

No potentially carcinogenic OHM
of concern were detected.

ABB EnvironmcnUl Services, Inc.
GWWKFBWD.XLS
6/18/97 1:27 PM



GWWKFBWD
INGESTION OF GROUND WATER - POST TREATMENT BUTTERS ROW TREATMENT PLANT
ADULT FULL-TIME WORKER
FUTURE CONDITIONS; BUTTERS ROW fl PUMPING - DRY SEASON

TABLE A8-l«

19-Jun-97
NONCARCINOGENIC EFFECTS

..INTAKE "TOTAL

Manganese
Chloride
Sulfate as SO4
Sodium

0.0336
79
82
40

2
ND

0.73
ND

6.6E-04

5.9E-01

0.001

0.001

NA

NA

NA

NA

O.OE + OO

O.OE + OO

O.OE+OO

O.OE+OO

0.047

ND

14

1.4E-02

4.2E-02

O.OE+OO

O.OE + OO

O.OE+OO

O.OE+OO

1.4E-02

4.2E-02

0.06

NA = Not ipplicable
Demul exponiiu hive not been calculated for inorganic] per MADEP, 1995 'Outdance for Diipoul Site Riik Characterization'.

ABB Environmental Services, Inc.
GWWKFBWD.XLS
6/19/97 2:03 PM





ATTACHMENT 9

SURFACE WATER RISK CALCULATION SPREADSHEETS



MWSWH
INGESTION OF AND DIRECT CONTACT WITH SURFACE WATER - ON-SITE D(TCH
RECEPTOR: ON-SITE WORKER (PLANT B AREA AND MAINTENANCE) - CURRENT LAND USE; HISTORICAL DATA
OLIN CORPORATION
WILMINGTON. MA FACILITY
TABLE A9-1
EXPOSURE PARAMETERS EQUATIONS

.%:;wliii;iffi :

Concentration In Surface Water
Lifetime Average Dally Ooae
Average Dally Doae
Ingeatlon Rate (1)
Surface Area Expoaed (2)
Body Weight (2)
Convention Factor
Expoaura Time (3)
Expoeure Frequency (3)
Expoaure Period
Averaging Time

Cancer
Nonoancar

Relative Absorption Factor (RAF)
Oral

Dermal
Permeability Conatant

OHMsw
LADD
ADD

IR
SA
BW
CF
ET
EF
EP

ATc
ATn

RAFo
RAFd

<P

hemlcat-speclllc
alculated below
calculated below

0.005
3,900

70
0.001

4

3
25

75
25

listed below
listed below
listed below

mg/llter

liters/hour
cm1

kg
liter/cm*

hours/event
event/year

years

years
years

unities!
unltless

cm/hour

MADEP, 1995
MADEP, 1995
Assumption

MADEP, 1995
USEPA. 1989

Assumption
Assumption
USEPA. 1991

MADEP, 1995
USEPA. 1991

MADEP. 1995
MADEP. 1995
MADEP, 1995

(I) Assumption: 1/10 the amount lor swimming.
(2) 50th percantlle ol surface areas lor males: hands, arms.
(3| 3 events per year. 4 hours per event. These data are based on an Interview with facility personnel (9/24/94).
USEPA, 1989. Exposure Foctors Handbook.EPA/400/M9/043. Mqy 1989.
USEPA. 1991. Human Health Evaluation Manual, Supplemental Guidance: "Standard Default Exposure Factors.11

OSWER Directive 9285.4-03.
MADEP, 1995. "Guidance tor Disposal Site Risk Characterization."

CANCER RISK « LADD (mg/kg-day) x CANCER SLOPE FACTOR (mg/kg-day)»-1>

HAZARD QUOTIENT « ADO (mg/kg-day) / REFERENCE DOSE (mg/kg-day)

LADO-INGESTION « OHM.w x IR x RAFI x Ef x EP x ET
BWxATexSftSdaya^r

ADO-INGEST10N • OHMlw x IR X RAFI x EF x EP x ET
BW x ATn x S66 dayafyr

LADO-OERMAL » OHMew X SA x Ko x RAFd x CF x ET i EF » EP
BWxAToxSesdayaJyr

ADO-DERMAL- OHMew « 8A x KD x RAFd x CF x ET . EF x EP
BW x ATn x 386 dayatyr

Note:

For noncarelnogcnle rlak. AT » EP

P:\OLIN\WILMINGT\HHRA2\SPREAD\SURFW ATR\MWSWH.XLS 5/22/97 12:44 PM



MWSWH
INGESTION OF AND DIRECT CONTACT WITH SURFACE WATER - ON-SITE DfTCH
RECEPTOR: ON-SfTE WORKER (PLANT B AREA AND MAINTENANCE) - CURRENT LAND USE; HISTORICAL DATA
OLIN CORPORATION
WILMINGTON, MA FACILITY
TABLE A9-1
CARCINOGENIC EFFECTS

/• ._ „ .. f f f

Bromoform
N-Nitrosodiphenylomine
bis (2-EthylHexy 1) phthalate
Arsenic
Lead

-

;<^S '̂
0.0023
0.003
0.009

0.0241
0.01 73

'

ORM. ..

1.00

0.92

1.00

1.00

''J5K''
1.8E-09
2.2E-09
7.0E-09
1.9E-08

''' '£#'

2.6E-03
1 .9E-02
5.3E-03
1 .OE-03
1 .OE-03

, ;. TT.^ f~ "

RA*

1.00

1.00

1.05

1.82

INTAKE

' fettfc****'
3.7E-09
3.4E-08
3.1E-08
2.7E-08

O.OE+00

ji^SSp*^
7.9E-03
4.9E-O3
1 .4E-02

1 .5E+OC
ND

CPfcRJSKv*:.*.;:?*:*.

% ^SSSmSr
1.4E-11
I.I E-M
9.9E-11
2.8E-08

3^mm&K8to.

<^SSS*
2.9E-1 1
1.7E-10
4.3E-10
4.0E-08

mmmti&fiM

tOtAL'

4.3E-1 1
1.8E-10
5.3E-IO
6.8E-08

S&:^.:'.V::..:-:^76«»:;:

P:\OUN\V" ^HNGT\HHRA2\SPREAD\SURFWATR\MWSWH.XLS 12:44PM



MWSWH
INGESTION OF AND DIRECT CONTACT WfTH SURFACE WATER - ON-SITE DITCH
RECEPTOR: ON-SITE WORKER (PLANT B AREA AND MAINTENANCE) - CURRENT LAND USE; HISTORICAL DATA
OLIN CORPORATION
WILMINGTON. MA FACILITY
TABLE A9-1
NONCARCINOGENIC EFFECTS

m^mimmmimmmmm^mmmm»mmm^
2,4,4-Trimethyl-l -pentene
2,4,4-Trimethyl-2-Pentene
Bromotomn
Di-n-octylphtholote
N-Nitrosodiphenylcmine
Phenol
bis(2-EthylHexyl)ph»holate
Aluminum
Arsenic
Barium
Calcium
Chromium
Cobalt
Hexavdent Chromium
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Sodium
Vanadium
Zinc
Chloride

0.0082
0.0048
0.0023
0.0048
0.003
0.002
0.009
5.615

0.0241
0.0236
39.075
0.4062
0.0132
0.0408

7.89
0.01 73

4.75
0.7925
0.0002
0.0224
20558
122.75
0.0273
0.061 1

1 28.5833

;B:;;H™OSA£S;;:S;:;

0.99
0.99
1.00
0.97
0.97
1.00
1.00

1.00
0.73

1.00

1.90

1.00

0.50

1.90

1.00

1.00

0.73

1.00

1.9E-08
1.1E-08
5.4E-09
1.1E-08
6.8E-09
4.7E-09
2.1E-08

5.7E-08
4.0E-08

9.5E-07
5.9E-08
9.6E-08

2.0E-08

3.5E-06
4.7E-10
5.3E-08

4.7E-08
1 .4E-07

2.3E-01
2.3E-01
2.6E-03
2.9E+01
1 .9E-02
8.2E-03
5.3E-03

.OE-03

.OE-03

.OE-03

.OE-03

.OE-03

.OE-03

.OE-03

.OE-03

.OE-03

.OE-03

.OE-03

.OE-03

.OE-03

.OE-03

.OE-03

.OE-03

.OE-03

.OE-03

.00

.00

.00

.05

.05

.10

.05

.82

.82

5.76

5.76

1.82

3.00

5.76

5.76

5.76

1.82

5.76

3.5E-06
2.0E-06
1.1E-06
2.6E-04
1.1E-07
3.3E-08
9.2E-06
O.OE+00
8.0E-08
7.9E-08

O.OE+00
4.3E-06
1 .4E-07
1 .4E-07

O.OE+00
9.5E-08
O.OE+00
8.4E-06
2.1E-09
2.4E-07

O.OE+00
O.OE+00
9.1E-06
6.4E-07

O.OE+00

;S;S;;*̂  ;

2.1E-01
2.1E-01
2.0E-02
2.0E-02
5.0E-02
6.0E-01
2.0E-02

3.0E-04
7.0E-02

1 .OE+00
1 .8E-01
5.0E-03

7.5E-04

4.7E-02
3.0E-04
2.0E-02

7.0E-03
3.0E-01

::-:i::::::::::::::::i::::::::::::::::;::::£̂ ^

9.3E-08
5.4E-08
2.7E-07
5.5E-07
1 .4E-07
7.8E-09
1.1E-06

1.9E-04
5.8E-07

9.5E-07
3.3E-07
1 .9E-05

2.7E-05

7.5E-05
1 .6E-06
2.6E-06

6.7E-06
4.8E-07

:::S:!££8:::i::̂

I.7E-05
l.OE-05
5.5E-07
1.3E-02
2.2E-06
5.5E-08
4.6E-06

2.7E-04
1.1E-06

4.3E-06
7.7E-07
2.7E-05

1.3E-04

1 .8E-04
7.0E-06
1.2E-05

1.3E-05
2.1E-06

:!:!:|::i::::::::::-:::::::::::::;i;i:i::::::::::::i:;:

1 .7E-05
1 .OE-05
8.2E-07
1 .3E-02
2.3E-06
6.3E-08
5.7E-06

4.6E-04
1.7E-06

5.2E-06
1.1E-06
4.6E-05

1 .5E-04

2.5E-04
8.6E-06
1.4E-05

2.0E-05
2.6E-06
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MWSWH
INGESTION OF AND DIRECT CONTACT WITH SURFACE WATER - ON-SITE DITCH
RECEPTOR: ON-SITE WORKER (PLANT B AREA AND MAINTENANCE) - CURRENT LAND USE; HISTORICAL DATA
OLIN CORPORATION
WILMINGTON, MA FACILITY
TABLE A9-1
NONCARCINOGENIC EFFECTS (continued)

! - ' •-
; * ' vHH.. •• ^
' •• ""

Nitrate as N
Nitrite as N
Nitrogen, Ammonia
Sulfate as SO4

'

..; .. WATER:

vWiRf " .
6.5

0.0695
28.4458

304.5

-

OftAU

0.73
0.73
0.73

.«3»T
- <i»tt*jj<(«»y)

1.1E-05
1 .2E-07
4.9E-05

'

-^ri;
•{OWVwfJ

l.OE-03
l.OE-03
l.OE-03
l.OE-03

'

5S£!
•"-1 %

1.82
1.82
1.82

••

t|'|SIS^
•̂MfwMHMn

2.2E-05
2.3E-07
9.5E-05

O.OE+00

8OM*»*RY:HA:

^^?3S*Sfc
>'.-j> fiwowtt^wyR ^ •• '

1.6E+00
1 .OE-01
3.7E-01

JWOiWOeK-;-™:™*:

a^ r̂1 -INw6¥WvW /
6.9E-06
1 .2E-06
1 .3E-04

:SS::S:;.:.̂ ;.;.̂ i6i«4:

Q^ r̂
^OOnMnU

I.4E-05
2.3E-06
2.6E-04

•?*•:'!<! •$<$«#%

"iSSBb-
QtlOTIfiMT

2.0E-05
3.5E-06
3.9E-04

itssiswiws^Sift*;
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TRSWEDH
INQESTION OF AND DIRECT CONTACT WITH SURFACE WATER - EAST OUCH
RECEPTOR: NEIGHBORHOOD RESIDENT WADING (AGES 7 THROUGH 16) - CURRENT LAND USE; HISTORICAL DATA
OLIN CORPORATION
WILMINGTON. MA FACILITY
TABLE A9-2
EXPOSURE PARAMETERS EQUATIONS

i:£s^
Concentration In Surface Water
Lifetime Average Dally DOM
Average Dally DOM
Ingestion Rate (1)
Surface Area Exposed (2)
Body Weight (2)
Conversion Factor
Exposure Time (3)
Exposure Frequency (3)
Exposure Period
Averaging Time

Cancer
Noneanoer

Relative Absorption Factor (RAF)
Oral

Dermal
Permeability Constant

OHMiw

LADD
ADD

IR
SA
BW
CF
ET
EF
EP

ATc
ATn

RAFo
RAFd

Kp

hemlcal-speclflc
alculaled below
alculated below

0.005
4,578

42
0.001

2
4

10

75
10

listed below
listed below
listed below

mg/llter

liters/hour
cm1

kfl
llter/crrr1

hours/event
event/year

years

years
years

unltleis
unltless

cm/hour

MADEP, 1995
MADEP, 1995
Assumption

MADEP, 1995
MADEP, 1995

Assumption
Assumption
Assumption

MADEP, 1995
Assumption

MADEP, 1995
MADEP, 1995
MADEP. 1995

(1) Aiiumpllon: 1/10 the amount lor swimming.
(2) SOth percentlle of surface) areas/body weights lor mate* aged 7 through 1 6: hands, forearmj. legs, teet.
(3) 2 events par month June through August, 2 hours per event.
MADEP, 1795. "Guidance lor Disposal Site Risk Characterization."

CANCER RISK - LADO (mg/kg-day) x CANCER SLOPE FACTOR (mg/kg-day)*-1>

HAZARD QUOTIENT « ADO (mg/kg-day) / REFERENCE DOSE (mg/kg-day)

LADD-INGESTION « OHMiw x IR x RAFI x EF « EP x ET
BW x ATo x 366 days/yr

ADD-INGESTION • OHMiw x IR x R AFI x EF x EP x ET
BW x ATn x MS days/yr

LADD-DERMAL » OHMsw x 8A x KD x RAFd x CF x ET x EF x EP
BWxATox3>6day»/yr

ADO-DERMAL- OHMsw x 8A x Kp x RAFd x CF x ET x EF x EP
BWx ATn x365 days/yr

Note:

For nonoarclnogenlo risk, AT • EP
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TRSWEDH
INGESTION OF AND DIRECT CONTACT WITH SURFACE WATER - EAST DITCH
RECEPTOR: NEIGHBORHOOD RESIDENT WADING (AGES 7 THROUGH 16) - CURRENT LAND USE; HISTORICAL DATA
OLIN CORPORATION
WILMINGTON, MA FACILITY
TABLE A9-2
CARCINOGENIC EFFECTS

- -; ; \ w* : -

Methylene Chloride
Trichloroethene |7CE)
Vinyl Chloride
N-Nitrosodiphenylomine
bis(2-EthylHexyl)phtholate
Arsenic
Lead

, \

VUtfBt

jauffil ' 'vtTBwr

0.003
0.005
0.002

0.0025
0.0122
0.0088
0.007

;

*- ORM. ,f,

.OC

.00

.53
0.92

.00

.OC

'jgjjjf
1.6E-09
2.6E-09
1.6E-09
1.2E-09
6.4E-09
4.6E-09

; : : .'.

: ' \&Z':

4.5E-03
2.3E-01
7.3E-03
1.9E-02
5.3E-03
1 .OE-03
l.OE-03

/ •-

0€«it*L

s

.OC

.00

.02

.OC

.05

.82

<̂Slr
9.3E-09
7.9E-07
l.OE-08
3.2E-08
4.7E-08
1.1E-08

O.OE+00

'J^SSS '̂

7.5E-03
1 .5E-02

I.9E+OC
4.9E-03
1 .4E-02

1.5E+OC
ND

CgRRWK

:i:«s?r
I.2E-11
3.9E-1 1
3.0E-09
5.9E-12
8.9E-1 1
6.9E-09

,..- ISS*.

^ft^S*t*K

7.0E-1 1
1.2E-08
1.9E-08
I.6E-10
6.6E-10
I.6E-08

.... , <S&**:

TOTAt

8.1E-I1
I.2E-08
2.2E-08
1.6E-10
7.4E-10
2.3E-08

?...$&08:i
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TRSWEDH
INGESTION OF AND DIRECT CONTACT WITH SURFACE WATER - EAST DITCH
RECEPTOR: NEIGHBORHOOD RESIDENT WADING (AGES 7 THROUGH 1 e) - CURRENT LAND USE; HISTORICAL DATA
OLIN CORPORATION
WILMINGTON, MA FACILITY
TABLE A9-2
NONCARCINOGENIC EFFECTS

' , V r . ' '- 'Vi
1,1,1 -Trichloroethone
1 ,2-Dichloroethene(»otol)
2.4,4-Trimethyl-l -pentene
2,4,4-Trimethyl-2-Pentene
4-Methyt-2-Pentonone (MIBK)
Chloroethone
Ethylbenzene
Methylene Chloride
Toluene
Trichloroethene (TCE)
Vinyl Chloride
Xylenes, Total
Di-n-octylphthalcrte
N-Nitrosodiphenylamine
Phenol
bii(2-EthylHexyl)ph»halate
Aluminum
Arsenic
Barium
Calcium
Chromium
Hexavalent Chromium
Iron
Lead
Maanesium

|PO«*̂
0.0027
0.0036
0.007

0.0038
0.002

0.0048
0.0023
0.003

0.0263
0.005
0.002

0.0034
0.0053
0.0025

0.001
0.0122
1.4342
0.0088
0.0239

29.5833
0.1598
0.0131

2.23
0.007

5.0833

0KM.

' ***,

.00

.00
0.99
0.99
.00
.00
.00
.00
.00

1.00
1.00
1.00
0.97
0.97
1.00
1.00

1.00
0.73

1.00
1.00

0.50

*fit;
1.1E-08
1.4E-08
2.7E-08
1.5E-08
7.8E-09
1.9E-08
9.0E-09
1.2E-08
1 .OE-07
2.0E-08
7.8E-09
1.3E-08
2.0E-08
9.5E-09
3.9E-09
4.8E-08

3.4E-08
6.8E-08

6.3E-07
5.1E-08

1.4E-08

«:,&,
1 .7E-02
1 .OE-02
2.3E-01
2.3E-01
3.4E-03
8.0E-03
1. OE+00
4.5E-03
1 .OE+00
2.3E-OI
7.3E-03
8.0E-02
2.9E+01
1.9E-02
8.2E-03
5.3E-03
l.OE-03
l.OE-03
l.OE-03
l.OE-03
l.OE-03
1 .OE-03
l.OE-03
l.OE-03
1 .OE-03

DBUMt

.00

.00

.00

.00

.00

.00

.00

.00

.00

.10

.02

.00

.05

.05

.10
1.05

1.82
1.82

5.76
1.82

3.00

8TTAKE !

2.4E-07
1 .9E-07
8.4E-06
4.5E-06
3.5E-06
2.0E-07
1.2E-05
7.0E-08
1.4E-04
6.5E-06
7.7E-08
I.4E-06
8.2E-04
2.5E-07
4.6E-08
3.5E-07

O.OE+00
8.2E-06
2.2E-07

O.OE+00
4.7E-06
1.2E-07

O.OE+00
1.1E-07

O.OE+00

^ REFERENCE

9.0E-01
9.0E-03
2.1E-01
2.1E-01
8.0E-02
4.0E-03
l.OE-01
6.0E-02
2.0E-01
2.0E-03
l.OE-03

2.0E+00
2.0E-02
5.0E-02
6.0E-01
2.0E-02

3.0E-04
7.0E-02

1. OE+00
5.0E-03

7.5E-04

SS5S
I.2E-08
1 .6E-06
1 .3E-07
7.2E-08
9.8E-08
4.7E-06
9.0E-08
2.0E-07
5.1E-07
9.8E-06
7.8E-06
6.7E-O9
I.OE-06
1 .9E-07
6.5E-09
2.4E-06

1.1E-04
9.7E-07

6.3E-07
1 .OE-05

I.8E-05

HAZARD

266-07
2.1E-05
4.1E-05
2.2E-05
4.4E-07
4.9E-05
1.2E-04
1 .2E-06
6.8E-04
3.3E-03
7.7E-05
7.0E-07
4.IE-02
5.1E-06
7.7E-08
1 -8E-05

2.7E-04
3.2E-06

4.7E-06
2.5E-05

I.4E-04

ooWieFt
2.7E-07
2.2E-05
4.1E-05
2.2E-05
5.4E-07
5.4E-05
1 .2E-04
1 .4E-06
6.8E-04
3.3E-03
8.5E-05
7.IE-07
4.1E-02
5.3E-06
8.4E-08
2.0E-05

3.9E-04
4.2E-06

5.4E-06
3.5E-05

I.6E-04
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TRSWEDH
INOESTION OF AND DIRECT CONTACT WITH SURFACE WATER - EAST DITCH
RECEPTOR: NEIGHBORHOOD RESIDENT WADING (AGES 7 THROUGH 16) - CURRENT LAND USE; HISTORICAL DATA
OLIN CORPORATION
WILMINGTON. MA FACILITY
TABLE A9-2
NONCARCINOGENIC EFFECTS (continued)

**.
Manganese
Potassium
Sodium
Zinc
Chloride
Nitrate as N
Nitrite as N
Nitrogen, Ammonia
Sulfate as SO4

m&y^xm&s^^K&^w^^xpi-'.

™S»»*
0.6908
3.575
64.75

0.0777
86

4.075
0.0687
1 6.455

120.1667

•ft-:.:-:..:,;:...:::̂ .:..;****

0RAL

1.9C

1.00

0.73

0.73

0.73

...... ....:.:...,,..,.:.,:..

jgSj
5.1E-06

3.0E-07

1.2E-05
2.0E-07
4.7E-05

:•:..-•.•.•;:.:•:.•:;•; ̂ yffXV

<ort*M "
.OE-03
.OE-03
.OE-03
.OE-03
.OE-03
.OE-03
.OE-03
.OE-03
.OE-03

:.,:v.:::::,::iv:;::;s:::':.:xx:::

DCT«*t.

5.76

5.76

1.82
1.82
1.82

.•:•- • •*•:•:•:•?.;:;:;;

WTAKE

2.0E-05
O.OE+00
O.OE+00
2.3E-06

O.OE+00
3.8E-05
6.4E-07
1 .5E-04

O.OE+00

syMMACOf-HAZ

^SS06 --
4.7E-02

3.0E-01

1.6E+00
1 .OE-01
3.7E-01

ARD:;(»0«<. •.-.•.•.:.::•:- :-;:

HA2*RO

1.1E-04

1 .OE-06

7.2E-06
2.0E-06
1.3E-04

•••:••.••: .' :•• .•;•••; i'46^04-

HttARP

4.4E-04

7.7E-06

2.4E-05
6.4E-06
4.2E-04

•; •. «6*i

TOTAL

5.5E-04

8.7E-06

3.1E-05
8.4E-06
5.4E-04

'• • -Y;' ••"•«6soisij
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TRSWWOH
INQESTION OF AND DIRECT CONTACT WITH SURFACE WATER - WEST OITCH
RECEPTOR: NEIGHBORHOOD RESIDENT WADING (AGES 7 THROUGH 16) - CURRENT LAND USE; HISTORICAL DATA
OLIN CORPORATION
WILMINGTON, MA FACILITY

TABLE A9-3
EXPOSURE PARAMETERS EQUATIONS

mMMmfMWUtt̂  •:•.+• fMi

Concentration In Surface Water
Lifetime Average Dally Doee
Average Dally Dose
Ingestion Rate (1)
Surface Area Expoeed (2)
Body Weight (2)
Conversion Factor
Expoeure Time (3)
Exposure Frequency (3)
Expoeure Period
Averaging Time

Cancer
Noneancer

Relative Absorption Factor (RAF)
Oral

Dermal
Permeability Constant

teKZ*nau&-^'-
OHMsw

LADD
ADD

IR
SA

BW
CF
ET
EF
EP

ATc
ATn

RAFo
RAFd

KP

•;:;:•: "-VALUE:- •-<?•
hemlcal-speclflc
alculated below
alculaled below

0.005
6,578

42

0.001

2

6

10

75

10

listed below
listed below
listed below

:̂-::;-:-:u«nf*:-B^
mg/llter

liters/hour
cm-
kg

liter/cm1

hours/event
event/year

years

years
years

unities!
unltless

cm/hour

SEiSSOWHSt" i

MAOEP, 1995
MADEP, 1995
Assumption

MADEP, 1995
MADEP. 1995

Assumption
Assumption
Assumption

MADEP, 1995
Assumption

MADEP, 1995
MADEP, 1995
MADEP, 1995

(1) Assumption: 1/10 the amount for swimming.
(2) 50th percentlle of surface areas/body weights for males aged 7 through 14: hands, forearms, legs, feet.
(3) 2 events per month June through August, 2 hours per event.
MADEP. 1995. "Guidance for Disposal Site Risk Characterization."

CANCER RISK • LAOO (mg/kg-day) x CANCER SLOPE FACTOR (mg/V8-d«y)'-1.

HAZARD QUOTIENT • ADD (mg/kg-day) / REFERENCE DOSE (mg/kg-day)

LAOO-INGESTION « OHMsw x IR x RAFI x EF x EP « ET
BWxATox366dey»/yr

ADD-INGESTJON - OHMsw x IR X RAFI x EF X EP « ET
BW x ATn x 365 days/yr

LADD-OERMAL • OHMsw x SA x Kp x RAFd x CF x ET x EF x EP
BW x ATc x 365 deys/yr

ADD-DERMAL « OHMsw x SA x Ke x RAFd x CF x ET x EF x EP
BW x ATn * 365 days/yr

Note:

For nonoarclnogenlo risk, AT • EP
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TRSWWDH
INGESTION OF AND DIRECT CONTACT WITH SURFACE WATER - WEST DITCH
RECEPTOR: NEIGHBORHOOD RESIDENT WADING (AGES 7 THROUGH 16) - CURRENT LAND USE; HISTORICAL DATA
OLIN CORPORATION
WILMINGTON, MA FACILITY
TABLE A9-3
CARCINOGENIC EFFECTS

r . ~:.-£'?i
Bromoform
N-Nitrojodiphenylomine
bis(2-EthylHexyl)phthdcrte
Lead

'

iiiiasfc
0.0021
0.01 1 1
0.006

0.0056

OHM. -

1.00
0.92
1.00

:: ftttfaxttti '-
1.1E-09
5.3E-09
3.1E-09

?"\^ >
2.6E-03
1 .9E-02
5.3E-03
1 .OE-03

> :..'.. •: ^ ' r. •; :

s?!^/*
1.00

1.00

1.05

f'2Jj2jjJ ;

3.7E-09
1 .4E-07
2.3E-08

O.OE+00

'vSS^j
7.9E-03
4.9E-03
1.4E-02

ND

QG f̂&9KKiKsff"4-

*ISS££S!̂
8.7E-12
2.6E-1 1
4.4E-1 1

::;-;:;m;.::ss?;:s:9Mt:;

OANfiftRWSK

3.0E-1 1
7.0E-10
3.2E-10

;f;SS:::;::Si;:1.6fl*:

*m
3.8E-1 1
7.3E-10
3.7E-IO

-•"•••:-::-:.::.-l:e«!*:;
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TRSWWDH
INGESTION OF AND DIRECT CONTACT WITH SURFACE WATER - WEST DITCH
RECEPTOR: NEIGHBORHOOD RESIDENT WADING (AGES 7 THROUGH 18) - CURRENT LAND USE; HISTORICAL DATA
OLIN CORPORATION
WILMINGTON, MA FACILITY
TABLE A9-3
NONCARCINOGENIC EFFECTS

2,4,4-Trimethyl-l -pentene
2,4,4-Trimethyl-2-Pentene
2-Butonone (MEK)
Acetone
Bromoform
Di-n-octylphtholote
N-Nitrosodiphenylomine
Phenol
bis(2-Ethy!Hexyl)phthalote
Aluminum
Barium
Calcium
Chromium
Cobalt
Copper
Hexavalent Chromium
Iron
Lead
Magnesium
Manganese
Nickel
Potassium
Sodium
Zinc
Chloride

^^••'Zfoti: •*:•:':.?•
0.0539
0.0236
0.0088
0.0182
0.0021
0.001

0.01 1 1
0.003
0.006
11.73
0.027

27
3.0224
0.0342
0.0394

0.2
8.4945
0.0056

7.65
1.545

0.0425
2.075

118.75
0.0764
114.75

,,.;-":;:-:pBAV:.::v. . : •:.? ;;ifiKMa&%i,

"T • • • • • ' :':*}"' ••?'••' imati&i&i-
0.99
0.99
1.00
1.00
1.00
0.97
0.97
1.00
1.00

0.73

1.00
1.90

1.00

0.50

1.90
1.00

1.00

2.1E-07
9.1E-08
3.4E-08
7.1E-08
8.2E-09
3.8E-09
4.2E-08
1.2E-08
2.3E-08

7.7E-08

1.2E-05
2.5E-07

7.8E-07

1. IE-OS

1.2E-05
I.7E-07

3.0E-07

liipStll:— ̂  •

:?:F:::&̂  ^

2.3E-01
2.3E-01
5.0E-03
5.7E-04
2.6E-03
2.9E+01

1 .9E-02
8.2E-03
5.3E-03

.OE-03

.OE-03

.OE-03

.OE-03

.OE-03

.OE-03

.OE-03

.OE-03

.OE-03

.OE-03

.OE-03

.OE-03

.OE-03

.OE-03

.OE-03

.OE-03

.00

.00

.00

.00

.00

.05

.05
1.10
1.05

1.82

5.76
5.76

1.82

3.00

5.76
5.76

5.76

6.4E-05
2.8E-05
2.3E-07
5.3E-08
2.8E-08
1.6E-04
1.1E-06
1.4E-07
1.7E-07

O.OE+00
2.5E-07

O.OE+00
9.0E-05
1. OE-06

O.OE+00
1.9E-06

O.OE+00
8.7E-08

O.OE+00
4.6E-O5
1.3E-06

O.OE+00
O.OE+00
2.3E-06

O.OE+00

2.1E-01
2.1E-01
6.0E-01
1 .OE-01
2.0E-02
2.0E-02
5.0E-02
6.0E-01
2.0E-02

7.0E-02

l.OE+00
6.0E-02

5.0E-03

7.5E-04

4.7E-02
2.0E-02

3.0E-01

1 .OE-06
4.5E-07
5.7E-08
7.1E-07
4.1E-07
1 .9E-07
8.4E-07
2.0E-08
1 .2E-06

1.1E-06

1 .2E-05
4.2E-06

I.6E-04

1.5E-05

2.5E-04
8.3E-06

1 .OE-06

3.1E-04
1.4E-04
3.8E-07
5.3E-07
1 .4E-06
7.8E-03
2.3E-05
2.3E-07
8.6E-06

3.6E-06

9.0E-05
1.7E-05

3.7E-04

1.2E-04

9.8E-04
6.3E-05

7.6E-06

^•:-: •&$&#*&:•
3.2E-04
1 .4E-04
4.4E-07
1 .2E-06
1 .8E-06
7.8E-03
2.3E-05
2.5E-07
9.8E-06

4.7E-06

1 .OE-04
2.1E-05

5.3E-04

1 .3E-04

1 .2E-03
7.1E-05

8.6E-06

• • • ' • • .'....'"•. "" •
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TRSWWOH
INGESTION OF AND DIRECT CONTACT WITH SURFACE WATER - WEST DtTCH
RECEPTOR: NEIGHBORHOOD RESIDENT WADING (AGES 7 THROUGH 16) - CURRENT LAND USE; HISTORICAL DATA
OLIN CORPORATION
WILMINGTON. MA FACILITY
TABLE A9-3
NONCARCINOGENIC EFFECTS (continued)

.
HA2XRO TOTAL

Nitrate as N
Nitrogen, Ammonia
Sulfate as SO4

O7
57.35

383.25

0.73

0.73

2.0E-06
1.6E-04

l.OE-03
1 .OE-03
l.OE-03

i.a
1.82

6.6E-06
5.4E-04

O.OE+00

1.6E+00
3.7E-01

1.2E-06
4.4E-04

4.1E-06
1.5E-03

5.3E-06
1.9E-03
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MWSWR
INGESTION OF AND DIRECT CONTACT WITH SURFACE WATER - ON-StTE DITCH
RECEPTOR: ON-SITE WORKER (PLANT B AREA AND MAINTENANCE) - CURRENT LAND USE; RECENT DATA
OLIN CORPORATION
WILMINGTON, MA FACILITY
TABLE A9-4
EXPOSURE PARAMETERS EQUATIONS

$&-'*'$:£&^piuwiusaa* • :•*'& ':&••.'&
Concentration In Surtao* Water
Lifetime Average Dally Do**
Av*rag* Dally Do**
Ingaitlon Rate (1)
Surface Area Expoead (Z)
BodyW*lght(2)
Conv*r*lon Factor
Exposure Tim* (3)
Expoeure Frequency (3)
Expo*ur* Period
Averaging Tim*

Cancer
Noncancer

Relative Absorption Factor (RAF)
Oral

Dermal
Permeability Conitant

pS-afrsafflOi:' --: •*:••£.>•;$*&)£ :sm

OHMiw
LADD
ADD

IR
SA
BW
CF
ET
EF
EP

ATc
ATn

RAFo
RAFd

Kp

hemlcal-spaclflc
alcutat«d below
alculated below

0.005
3,900

70
0.001

4
3

25

75
25

listed below
listed below
listed below

*:;;•*• UKî -h?!;;::
mg/llter

liters/hour
cm1

kg
liter/cm'

hours/event
event/year

years

years
years

unltleu
unltless

cm/hour

:?;M»«**Cf •:;?-:;.

MADEP. 1995
MADEP, 1995
Assumption

MADEP. 1995
USEPA, 198?

Assumption
Assumption
USEPA, 1991

MADEP. 1995
USEPA, 1991

MADEP, 1995
MADEP, 1995
MADEP, 1995

(1) Auumptlon: 1/10 the amount for swimming.
(2) 50th percentlle of surface areas tor males: hands, arms.
(3) 3 evenli per year. 4 hours per event. These data are based on an Interview with facility personnel (9/24/94).
USER A. 1989. Exposure Factors Handbook.EPA/«W/8-89/043. May 19S9.
USER A. 1991. Human Health Evaluation Manual. Supplemental Guidance: "Standard Default Exposure Factors."
OSWER Directive 9285.4-03.
MADEP, 1995. "Guidance for Disposal Site Risk Characterization."

CANCER RISK • LADD (mg/kg-day) x CANCER SLOPE FACTOR (mg/kg-d«y)»-1i

HAZARD QUOTIENT • ADO (mg/kg-day) / REFERENCE DOSE (mg/kg-day)

LAOD-INOESTION « OHNUw x IR x RAFI . EF x EP x ET
BW x ATc x 365 d«y*/yr

ADD-INOESTION • OHM»w x IR x RAFI » EF x EP x ET
BW x ATn x 365 days/yr

LAOO-OERMAL • OHM«yv x SA x KD x RAFd x CF x ET x EF x EP
BW x ATc x 365 day*/yr

ADO-DERMAL • OHMlW B 8A x KD I RAFd x CF x ET x EF x EP
BWxATnx365day^yr

Note:

For noncarclnogenle rtak, AT • EP
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MWSWR
INGESTION OF AND DIRECT CONTACT WITH SURFACE WATER - ON-SITE DITCH
RECEPTOR: ON-SITE WORKER (PLANT B AREA AND MAINTENANCE) - CURRENT LAND USE; RECENT DATA
OLIN CORPORATION
WILMINGTON, MA FACILITY
TABLE A9-4

CARCINOGENIC EFFECTS

, ,,i--, , ,- - mm - '> ,,> , :/-
" " - ***,

WfM,
-ftftfeCttt

WOK
There are no potentially
carcinogenic OHM of concern.

P:\OLJN\W • <INGT\HHRA2\SPREAD\SURFWATR\MWSWR.XLS 5/22/9"1 '2:4«PM



MWSWR
INGESTION OF AND DIRECT CONTACT WITH SURFACE WATER - ON-SITE DITCH
RECEPTOR: ON-S(TE WORKER (PLANT B AREA AND MAINTENANCE) - CURRENT LAND USE; RECENT DATA
OLIN CORPORATION
WILMINGTON, MA FACILITY
TABLE A9-4
NONCARCINOGENIC EFFECTS

,. «,.
Aluminum
Barium
Calcium
Chromium
Iron
Magnesium
Manganese
Potassium
Sodium
Chloride
Nitrate & Nitrite as N
Nitrate as N
Nitrogen, Ammonia
Sulfate as SO4
Sulflde

WAFER

1.045
0.0273

154.375
0.0136
1.1868

4.45
0.5063

2.625
70.5

76
6.8

3.8833
51.6667

597.5
1.25

' O8AL

0.73

l.OC

1.90

0.73

0.73

0.73

H4TAR8

4.7E-08

3.2E-08

2.3E-06

1.2E-05
6.6E-06
8.8E-05

" ^fcXi''

.OE-03

.OE-03

.OE-03

.OE-03

.OE-03

.OE-03

.OE-03

.OE-03

.OE-03

.OE-03

.OE-03

.OE-03
.OE-03
.OE-03
.OE-03

DERMAL

1.82

5.76

5.76

1.82

1.82

1.82

,,JKt*Kff ;„

O.OE+00
9.1E-08
O.OE+00

1 .4E-07
O.OE+00
O.OE+00
5.3E-06

O.OE+00
O.OE+00
O.OE+00
2.3E-05
1.3E-05
1.7E-04

O.OE+00
O.OE+00

'CSsD'
7.0E-02

1 .OE+OC

4.7E-02

l.OE-01
1.6E+OC
3.7E-01

'18£S£:

6.7E-07

3.2E-08

4.8E-05

1.2E-04
4.IE-06
2.4E-04

, HAZARD

1 .3E-06

1.4E-07

1.1E-04

2.3E-04
8.1E-06
4.7E-04

2.0E-06

1 .8E-07

1 .6E-04

3.4E-04
1.2E-05
7.0E-04
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TRSWEOR
INGESTION OF AND DIRECT CONTACT WITH SURFACE WATER - EAST DITCH
RECEPTOR: NEIGHBORHOOD RESIDENT WADING (AGES 7 THROUGH 16) - CURRENT LAND USE; RECENT DATA
OLIN CORPORATION
WILMINGTON, MA FACILITY
TABLE A9-6
EXPOSURE PARAMETERS EQUATIONS

::-!>::v:::£̂
Concentration In Surface Water
Lifetime Average Dally Dow
Average Dally Doee
Ingeetlon Rate (1)
Surface Area Exposed (2)
Body Weight (2)
Converalon Factor
Exposure Time (3)
Exposure Frequency (3)
Expoeure Period
Averaging Time

Cancer
Nonoanoer

Relative Abeorptlon Factor (RAF)
Oral

Dermal
Permeability Conttant

OHMsw
LADD
ADO

IR
SA
BW
CF
ET
EF
EP

ATc
ATn

RAFo
RAFd

Kp

hemlcakspeclflc
alcutated below
alculated below

0.005
6,576

42
0.001

2
6

10

75
10

listed below
listed below
listed below

mg/llter

liters/hour
cm1

kg
liter/cm*

hours/event
event/year

years

years
years

unlttoss
unities*

cm/hour

MADEP, 1995
MADEP, 1995
Assumption

MADEP, 1995
MADEP, 1995

Assumption
Assumption
Assumption

MADEP, 1995
Assumption

MADEP, 1995
MADEP, 1995
MADEP, 1995

(I) Assumption: I/ 10th« amount for iwlmmlno.
(2) 50th percentlle of surface areas/body weight) tor males aged 7 through 16: hands, forearms, legs, (eel.
(3) 2 evenli per month June through August, 2 hours par event.
MADEP, 1995. "Guidance for Disposal Site Risk Characterization."

CANCER RISK « LADO (nig/kg-day) x CANCER SLOPE FACTOR (mg/kg-day)»-1>

HAZARD QUOTIENT • ADD (mg/kg-day) / REFERENCE DOSE (mg/kg-day)

LADO-INGEST1ON « OHMsw x IR x RAFI X EF « EP x ET
BW x ATo x MS days/yr

AOO-INGEST1ON » OHMsw x IR x RAF| x EF x EP x ET
BWx ATn x3«5 days/yr

LADD-DERMAL - OHMsw x SA x Kp x RAFd x CF x ET x EF x EP
BWxATcx MS days/yr

ADO-DERMAL • OHMiW x 8A « Ka x RAFd x CF x ET x EF x EP
BW x ATn x 365 days/yr

Note:

For noncarolnogenlc risk, AT • EP
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TRSWEDR
INGESTION OF AND DIRECT CONTACT WITH SURFACE WATER - EAST DITCH
RECEPTOR: NEIGHBORHOOD RESIDENT WADINQ (AGES 7 THROUGH 16) - CURRENT LAND USE; RECENT DATA
OLIN CORPORATION
WILMINGTON, MA FACILITY
TABLE A9-5

CARCINOGENIC EFFECTS

'

There ore no potentially
carcinogenic OHM of concern.

«£*<>&
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TRSWEDR
INGESTION OF AND DIRECT CONTACT WITH SURFACE WATER - EAST DITCH
RECEPTOR: NEIGHBORHOOD RESIDENT WADINQ (AQES 7 THROUGH 16) - CURRENT LAND USE; RECENT DATA
OLIN CORPORATION
WILMINGTON, MA FACILITY
TABLE A9-5
NONCARCINOGENIC EFFECTS

Aluminum
Barium
Calcium
Chromium
Iron
Magnesium
Manganese
Potassium
Sodium
Chloride
Nitrate as N
Nitrogen, Ammonia
Sulfate as SO4
Sulfide

u.ut+uu
I.8E-07

O.OE+00
6.8E-07

O.OE+00
O.OE+00
7.7E-06

O.OE+00
O.OE+00
O.OE+00
2.5E-05
2.6E-04

O.OE+00
O.OE+00
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TRSWWOR

INOESTION OF AND DIRECT CONTACT WITH SURFACE WATER - WEST DITCH
RECEPTOR: NEIGHBORHOOD RESIDENT WADINQ (AGES 7 THROUGH 16) - CURRENT LAND USE; RECENT DATA
OLIN CORPORATION
WILMINGTON, MA FACILITY
TABLE Afl-fl
EXPOSURE PARAMETERS EQUATIONS

- PARAMETER
Concentration In Surface WaUr
Lifetime Average Dally DOM
Average Dally Oow
Ingestfon Rat* (1)
Surface Area Exposed (2)
Body Weight (2)
Conversion Factor
Exposure Time (3)
Exposure Frequency (3)
Exposure Period
Averaging Time

Cancer
Noncanoer

Relative Absorption Factor (RAF)
Oral

Dermal
Permeability Constant

awttOt •: ..
OHMSW
lADD
ADD

IR

SA
BW
CF
ET
EF
EP

ATc
ATn

RAFo
RAFd

Kp

. . . wow*
hemlcal-specltlc
alculated below
alculaled below

0.005
6,578

42
0.001

2
6

10

75
10

listed below
listed below
listed below

v«rm
mg/llter

Him/hour
cm«

*0
liter/cm*

hours/event
event/year

years

years
years

unlttess
unltless

cm/hour

.̂..MWHHSB

MADEP, 1975
MADEP, 1995
Auumptlon

MADEP, 1995
MADEP, 1995

Assumption
Assumption
Assumption

MADEP. 1995
Assumption

MADEP, 1WS
MADEP, 1795
MADEP, 1995

(1) Assumption: 1/10 the amount for swimming.
(2) 50th percentlle ol surface areas/body weights for mates aged 7 through 16: hands, forearms, legs, feel.
(3) 2 events per month June- through August. 2 hours per event.
MADEP, mi. "Guidance tor Disposal Site Risk Characterization."

CANCER RISK • LADO (mg/kg-dey) x CANCER SLOPE FACTOR (mg/kg-dey)A.1>

HAZARD QUOTIENT « ADD (mg/kg-day) / REFERENCE DOSE (mg/kg-day)

LADO-INGEST10N • OHMsw x IR x RAFI x EF x EP x ET
BWxATox366days/yr

ADO-INGEST1ON » OHMiw « IR x RAFI x EF x EP x ET
BW x ATn x MS dsyt/yr

LADD-OERMAL • OHMsw x SA x KD x RAFd x CF x ET x EF x EP
BWxATex365days/yr

ADO-DERMAL" OHM.wx SA xKpx RAFd x CFxETxEFx EP
BWxATnx3«6davs?yr

Not*:

For noncarclnogsnlo risk, AT • EP
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TRSWWDR
INGESTION OF AND DIRECT CONTACT WITH SURFACE WATER - WEST DITCH
RECEPTOR: NEIGHBORHOOD RESIDENT WADING (AGES 7 THROUGH 16) - CURRENT LAND USE; RECENT DATA
OLIN CORPORATION
WILMINGTON, MA FACILITY
TABLE A9-6

CARCINOGENIC EFFECTS

**«»
own WWfc

<««»*
BUSK

There ore no potentially
carcinogenic OHM of concern.
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TRSWWDR
INGESTION OF AND DIRECT CONTACT WITH SURFACE WATER - WEST DITCH
RECEPTOR: NEIGHBORHOOD RESIDENT WADING (AGES 7 THROUGH 16) - CURRENT LAND USE; RECENT DATA
OLIN CORPORATION
WILMINGTON. MA FACILITY
TABLE A9-6
NONCARCINOGENIC EFFECTS

<*»«* :

Aluminum
Barium
Calcium
Iron
Magnesium
Manganese
Potassium
Sodium
Chloride
Nitrate as N
Nitrogen, Ammonia
Sulfate as SO4
Sulfide

WATER

0.1567
0.015

11.1
2.4283
1.6033
0.2007
2.5333

49.3333
63

0.425
2.3083

36.3333
1

" OBAt

0.73

1.90

0.73
0.73

•jjSj-
4.3E-08

1 .5E-06

1 .2E-06
6.6E-06

*&i " '
.OE-03
.OE-03
.OE-03
.OE-03
.OE-03
.OE-03
.OE-03
.OE-03
.OE-03
.OE-03
.OE-03
.OE-03
.OE-03

JST\

1.82

5.76

1.82
1.82

' 5%*
O.OE+00
1.4E-07

O.OE+00
O.OE+00
O.OE+00
6.0E-06

O.OE+00
O.OE+00
O.OE+00
4.0E-06
2.2E-05

O.OE+00
O.OE+00

•';'"&*Mi4*A'''"

7.0E-02

4.7E-02

1 .6E+00
3.7E-01

:' -SSS "'''

6.1E-07

3.2E-05

7.6E-07
1 .8E-05

S
2.0E-06

1 .3E-04

2.5E-06
5.8E-05

attWtttt

2.6E-06

1 .6E-04

3.2E-06
7.6E-05
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TRSWALH
INGESTION OF AND DIRECT CONTACT WITH SURFACE WATER - ALL DITCHES
RECEPTOR: NEIGHBORHOOD RESIDENT WAGING (AGES 7 THROUGH 16) - FUTURE LAND USE; HISTORICAL DATA
OLIN CORPORATION
WILMINGTON, MA FACILITY
TABLE A9-7
EXPOSURE PARAMETERS EQUATIONS

:-;i;;::ŝ
Concentration In Surface Water
Lifetime Average Dally Dose
Average Dally DOM
IngestJon Rate (1)
Surface Area Exposed (2)
Body Weight (2)
Conversion Factor
Exposure Time (3)
Exposure Frequency (3)
Exposure Period
Averaging Time

Cancer
Noncanoer

Relative Absorption Factor (RAF)
Oral

Dermal
Psrmeablllty Constant

OHMsw
LADD
ADD

IR
SA
BW
CF
ET
EF
EP

ATc
ATn

RAFo
RAFd

Kp

hemlcal-speciflc
alculated below
alculaled below

0.005
6,578

•42
0.001

2
6

10

75
10

listed below
listed below
listed below

mg/llter

liters/hour
cm'

kg
liter/cm"

hours/event
event/year

years

years
years

unities!
unltless
cm/hour

MADEP, 1995
MADEP, 1995
Assumption

MADEP, 1995
MADEP. 1995

Assumption
Assumption
Assumption

MADEP, 1995
Assumption

MADEP, 1995
MADEP, 1995
MADEP, 19?5

(1) Assumption: 1/10 the amount for swimming.
(2) 50th percentlle of surface areas/body weights for males aged 7 through 1 6: hands, forearms, legs, feet.
(3) 2 events per month June through August. 2 hours per event.
MADEP, 1995. "Guidance lor Disposal Site Risk Characterization."

CANCER RISK « LADO (mg/kg-day) x CANCER SLOPE FACTOR (mg/kg-day)A-1>

HAZARD QUOTIENT • ADO (mg/kg-<iay) / REFERENCE DOSE (mg/kg-day)

LAOO-INOESTION « OHMsw x IR x RAFI x EF X EP x ET
BW x ATc x 366 daysJyr

AOWNOESTION ' OHMsw x IR x RAFI x EF X EP . ET
BW x ATn x 366 days/yr

LADD-DERMAL. QHMswxSAx Kox RAFd xCFx ET. EFx EP
BW x ATo x 366 dayafyr

AOD-OERMAL • OHMsw x SA x Kp X RAFd « CF X ET x EF » EP
BW x ATn x 366 days/yr

Note:

For nonoarclnogenlo risk, AT • EP
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TRSWALH
INGESTION OF AND DIRECT CONTACT WITH SURFACE WATER - ALL DITCHES
RECEPTOR: NEIGHBORHOOD RESIDENT WADING (AGES 7 THROUGH 16) - FUTURE LAND USE; HISTORICAL DATA
OLIN CORPORATION
WILMINGTON, MA FACILITY
TABLE A9-7
CARCINOGENIC EFFECTS

'• ,v ',

' ' • ? ' " >

Bromoform
Methylene Chloride
Trichloroethene (TCE)
Vinyl Chloride
N-Nitrojodiphenylomine
bis (2-EthylHexy 1) phthdote
Arsenic
Lead

(£££*;•
0.0016
0.0030
0.0033
0.0014
0.0038
0.0130
0.0147
0.0114

. . -

'•• •• ORtt. -
'' , <Wfe t >

1.00

1.00

1.00

1.53

0.92

1.00

1.00

feSBEr
8.5E-10
1.6E-09
1.7E-09
I.1E-09
1.8E-09
6.8E-09
7.6E-09

l \*££"'f"
2.6E-03
4.5E-03
2.3E-01
7.3E-03
5.3E-03
l.OE-03
l.OE-03

0€RH*L .

^ J>"

.00

.00

.00

.02

.00

.05

.82

cSfe-
9.3E-09
5.2E-07
7.3E-09
1.4E-08
9.4E-09
1.8E-08

î̂ K"'
7.9E-03
7.5E-03
1.5E-02

1 .9E+00
4.9E-03
1 .4E-02

1.5E+00
ND

;; ̂ SEÎ r
6.7E-12
1.2E-11
2.6E-1 1
2.2E-09
8.9E-12
9.5E-11
1.1E-08

OAMOCRfUĵ C ^0YAL

2.3E-1 1
7.0E-1 1
7.8E-09
1.4E-08
6.7E-1 1
1.3E-10
2.7E-08

3.0E-1 1
8.1E-11
7.8E-09
1.6E-08
7.6E-1 1
2.3E-10
3.9E-08
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TRSWALH
INGESTION OF AND DIRECT CONTACT WITH SURFACE WATER - ALL DITCHES
RECEPTOR: NEIGHBORHOOD RESIDENT WADING (AGES 7 THROUGH 16) - FUTURE LAND USE; HISTORICAL DATA
OLIN CORPORATION
WILMINGTON, MA FACILITY
TABLE A9-7
NONCARCINOGENIC EFFECTS

****',

1.1,1-Trichloroethane
1 ,2-Dichloroethene(total)
2.4,4-Trimethyl-l -pentene
2,4,4-Trimethyl-2-Pentene
4-Methyl-2-Pentanone (MIBK)
Acetone
Bromotorm
Chloroethane
Ethylbenzene
Methylene Chloride
Toluene
Trichloroethene (TCE)
Vinyl Chloride
Xylenej, Totd
Di-n-octylphthdate
N-Nitrosodiphenylamine
Phenol
bi$(2-EthylHexyl)phthdate
Aluminum
Arsenic
Barium
Calcium
Chromium
Cobdt
Coooer
^^f***?f*^?-wxw*t4!*™*m

WATW.,

0.0016
0.0023
0.0142
0.0070
0.0014
0.0068
0.0016
0.0032
0.0014
0.0030
0.0127
0.0033
0.0014
0.0029
0.0049
0.0038
0.0024
0.0130
4.6965
0.0147
0.0244

33.3247
0.6704
0.0137
0.0127

if:::.;:;?:- .':: :•:.' y. Aff^f .,:«:;:

'.. ORAt

1.00

1.00

0.99

0.99

1.00

1.00

1.00

1.00

1.00

1.00
1.00
1.00
1.00
1.00
0.97
0.97
1.00
1.00

1.00
0.73

1.00
1.90

.?-̂ Ssi¥SSS !̂̂

WTAKB

6.4E-09
9.2E-09
5.5E-08
2.7E-08
5.6E-09
2.7E-08
6.4E-09
1.2E-08
5.5E-09
1.2E-08
5.0E-08
1.3E-08
5.6E-09
1.1E-08
1.9E-08
1.4E-08
9.5E-09
5.1E-08

5.7E-08
7.0E-08

2.6E-06
1 .OE-07

*»'" '

1 .7E-02
1 .OE-02
2.3E-01
2.3E-01
3.4E-03
5.7E-04
2.6E-03
8.0E-03
l.OE+00
4.5E-03
l.OE+00
2.3E-01
7.3E-03
8.0E-02
2.9E+01
I.9E-02
8.2E-03
5.3E-03
l.OE-03
l.OE-03
l.OE-03
l.OE-03
l.OE-03
l.OE-03
l.OE-03

^wxw&v&m

**&'*''<

1.00
1.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.10
.02
.00
.05
.05
.10
.05

.82

.82

5.76

5.76

:;j.:f .:.;:•::•.:•:•:;.:;;.

"*«Sr
1 .4E-07
1 .2E-07
1.7E-05
8.4E-06
2.5E-08
2.0E-08
2.2E-08
1.3E-07
7.2E-06
7.0E-08
6.5E-05
4.3E-06
5.4E-08
1.2E-06
7.6E-04
3.8E-07
1.1E-07
3.7E-07
O.OE+00
1.4E-07
Z3E-07

O.OE+00
2.0E-05
4.1E-07

O.OE+00

••™y?*xim:*&

'.'•53v
9.0E-01
9.0E-03
2.1E-01
2.1E-01
8.0E-02
l.OE-01
2.0E-02
4.0E-03
1 .OE-01
6.0E-02
2.0E-01
2.0E-03
l.OE-03

2.0E+00
2.0E-02
5.0E-02
6.0E-01
2.0E-02

3.0E-04
7.0E-02

1 .OE+00
6.0E-02

&%&tmx-%}.*$$&':.

7.1E-09
1 .OE-06
2.7E-07
1 .3E-07
6.9E-08
2.7E-07
3.2E-07
3.1E-06
5.5E-08
2.0E-07
2.5E-07
6.4E-06
5.6E-06
5.6E-09
9.3E-07
2.9E-07
1.6E-08
2.6E-06

1.9E-04
9.9E-07

2.6E-06
1.7E-06

•;;i#m-;:;.vmm-.,;.

1 .6E-07
1.3E-05
8.3E-05
4.1E-05
3.1E-07
2.0E-07
1.1E-06
3.3E-05
7.2E-05
1.2E-06
3.3E-04
2.1E-03
5.4E-05
5.9E-O7
3.8E-02
7.6E-06
1.9E-07
1 .9E-05

4.6E-04
3.3E-06

2.0E-05
6.8E-06

;-3Jjjj$!';-
1.7E-07
1 .4E-05
8.3E-05
4.1E-05
3.8E-07
4.7E-07
1 .4E-06
3.6E-05
7.2E-05
1 .4E-06
3.3E-04
2.1E-03
6.0E-05
6.0E-07
3.8E-02
7.9E-06
2.0E-07
2.1E-05

6.5E-04
4.3E-06

2.3E-05
8.5E-06

. .••:••••••:•:. '• ' • • :
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TRSWALH

INGESTION OF AND DIRECT CONTACT WITH SURFACE WATER - ALL DITCHES

WILMINGTON, MA FACILITY
TABLE A9-7

NONCARCINOGENIC EFFECTS (continued)

Hexavolent Chromium
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Sodium
Vanadium
Zinc
Chloride
Nitrate as N
Nitrite as N
Nitrogen, Ammonia
Sulfate as SO4

0.026
5.5796
0.01 N
5.293
0.8541
0.0001
o.oiesl
2.70

97.0

0.01011
0.070

108.070
2.6
0.0432

27.292
236.231C

0.73
0.73
0.73

6.4E-06
4.3E-10
7.2E-08

2.9E-08
2.8E-07

7.6E-06
1.2E-07
7.8E-05

1.0E-O3
l.OE-03
l.OE-03
l.OE-03
l.OE-03
l.OE-03
l.OE-03
l.OE-03
l.OE-03
l.OE-03
l.OE-03
l.OE-03
l.OE-03
l.OE-03
l.OE-03

5.76
5.76
5.76

1.8;

5.7<

1.B2

1.82

1.82

E-07

O.OE+00
1.8E-07

O.OE+00
2.5E-05
U7E-09
5.5E-07

O.OE+00
O.OE+00
9.4E-08
2.1E-06

O.OE+00
2.5E-05
4.1 E-07

2.6E-04
O.OE+00

4.7E-02
3.0E

2.0E-02

7.0E-1
3.0E-01|

1.6E+'
1 .OE-01
3.7E-01

1.4E-04
1.4E-06
3.6E-06

4.1E-06
9.2E-07

4.7E-06
1.2E-06
2.IE-04

5.4E-04
5.7E-06
2.7E-05

1.3E-05
7.0E-06

1.6E-05
4.1E-06
6.9E-04

6.7E-04
7.2E-06
3.1E-05

1.8E-05
7.9E-06

2.0E-05
5.3E-06
9.0E-04

P:\OUN\W- • nNGTAHHRA2\SPREAD\SURFWATR\TRSWALH.XLS
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TRSDIDAL
EXPOSURE TO DIRECT CONTACT AND INCIDENTAL INOESTION OF SEDIMENT - ALL DITCHES
RECEPTOR: NEIGHBORHOOD RESIDENT (ACES 7 THROUGH 1<) • FUTURE LAND USE
OLIN CORPORATION
WILMINGTON, MA FACILITY
TABLE A10-4

NONCARCINOGENIC EFFECTS
22-M«y-97

ttStizx-:,. •..• •• •."• •:• ': :::v-C: v:̂ :-:v.-:;---̂ ir̂ ps.':.:--; £..: ,femS:l :iPi&ysi«ialii
1,1.1-Trtchloroethane
1 , 1 ,2.2-Tetrochloroethane
1.1-Dlchloroethane
1.2-Dlchloroethene|total)
1,2-Dlchloropropane
2.4.4-Trlmelhyl-l-pentene
2.4.4-Trtmethyl-2-Pentene
2-Butanone (MEK)
2-Hexanone
Acetone
lenzene
Bromodlchlaromerhone
Bromoform
Carbon Dlsulflde
Carbon Tetrachlortde
Chlarobermne
Chloroform
Dlbromochloromethane
Ethylberuene
Methylene Chloride
Styrene
Tefrochloroethene (PCE)
Toluene
Trtchtoroethene (TCE)
Vinyl Chloride
Xylenes. Total
1,2.4-Trtchlorobenzene
1 ,2-Dlchlorobenzene
2-Merhylnaphthalene
4-BromophenyKphenylether
4-Chlorophenyl-phenylether
Anthracene
Beruo(a)Anfhracene
«enjo|o)Pyrene
Ben2o(b)Ftuoranthene
Ben20lah,l)Perylene
Benzojtfffuoranthene
BeniolcAcId
Butylbenzylphthalate
Chrysene
Dl-fvtutylphmalate
OlHVOctylphthalate
Dlben2o(a.h) Anthracene
Dlbenioturan
Dlrnethylphttiatate
Fluoranlhene
Fluorene
Indeno |1.2.3-cd)Pyrene
N-NltrosodlDhenylamlne
Naohthalene

1.009
0.004
0.017
0.019
0.016
1.406
0.512
0.041
0.027
0.175
0.013
0.005
0.020
0.004
0.008
0.010
0.007
0.017
0.023
0.019
0.005
0.014
0.041
0.022
0.009
0.023
1.034
1.184
1.043
2.474
1.749
0.197
1.479
0.414
1.119
0.457
0.404
2.892

38.403
1.159

84.343
17.847
0.141
4.423
0.392
3.328
3.038
9.745

221.085
2.474

1.00
0.99
1.30
1.00
0.99
0.99
0.99
1.00
1.00
1.00
1.00
1.00
1.00
1.09
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

1.00
0.91
0.91
0.91
0.91
0.91
0.94
0.96
0.91
0.96
0.96
0.91
1.00
1.00
1.00
1.00
0.91
0.94
1.00

146-08
8.56-11
4.46-10
3.46-10
3.26-10
3.1648
9.9649
1.2649
5.26-10
3.4649
146-10
9.46-1 1
3.9E-10
7.96-11
1.46-10
2.06-10
1.36-10
3.36-10
4.46-10
3.76-10
1.06-10
3.26-10
8.06-10
4.36-10
1.76-10
4.46-10
2.0648
2.3648
2.16-08

3.9649
3.0648
1.1648
10648
9.9649
7.2649
5.4648
7.2647
2.1648
1.4644
3.3647
2.9649
8.7648
7.7649
4.5648
5.9648
1.7647
4.1644
4.8648

0.10
0.11
0.13
0.10
0.11
0.11
0.11
0.10
0.10
0.10
0.08
0.10
0.11
0.12
0.10
0.10
0.10
0.10
0.20
0.10
0.20
0.10
0.12
0.10
0.10
0.12
0.08
0.10
0.20

0.29
0.18
0.18
0.18
0.18
0.18
0.18
0.18
0.18
0.18
0.18
0.08
0.19
0.07
0.20
0.20
0.18
0.18
0.10

4.36-10
116-09
1.7649
1.4649
1.4647
5.1648
5.4649
2.4649
1.4648
9.46-10
4.36-10
2.0649
4.06-10
7.36-10
946-10
4.06-10
1.4649
4.2649
1.7649
946-10
1.4649
4.4649
10649
8.06-10
146-09
7.4648
1.1647
1.9647

5.2648
2.7647
1.0647
1.8647
9.1648
4.4648
4.7647
4.2644
1.9647
1.4644
19644
1.2648
7.4647
2.4648
4.0647
5.5647
1.4644
3.4645
2.2647

SlissiSs'SSIS ŝ̂ lisi;'
••••••"aaMfcggj"

3.0642
1.0641
9.0643
4.2641
2.1641
2.1641
4.0641
4.0641
1.0641
5.0643
2.0642
2.0642
1.0641
7.0644
2.0642
1.0642
2.0642
1.0641
4.0642
2.0641
1.0642
2.0641
2.0643
1.0643

106*00
1.0642
9.0642
3.0642

3.0641
3.0642
3.0642
3.0642
3.0642
3.0642
4.06*00
2.0641
3.0642
1.0641
2.0642
3.0642
3.0642
1.06+00
4.0642
4.0642
3.0642
5.0642
4.0642

|||||̂ l3j*||||nunnff̂ miggigf
2.8649
4.4649
4.1648
4.16-10
1.4647
4.8648
2.0649
8.76-10
3.4648
4.2648
4.7649
1.9648
7.96-10
13647
1.0648
1.3648
1.4648
4.4649
4.1649
4.16-10
3.2648
4.0649
2.1647
1.7647
2.26-10
2J5644
14647
4.9647

1.3648
1.0644
3.4647
4.4647
3.3647
2.4647
1.4648
3.4644
4.9647
1.4644
1.7644
9.4648
2.9644
77649
1.4644
1.4644
5.8644
8.3645
1.2644

m^mmmm î-
mmm*isiiimi#mp#x
"^ixH-JT

1.4648
2.1648
1.9647
146-09
7.8647
146-07
9.1649
4.0649
1.4647
1.9647
2JE-08
9.8648
4.0649
1.0644
4.7648
4.0648
7.4648
4.2648
2.8648
4.7649
1.4647
2^648
9.8647
8.0647
1.2649
7.4644
1.26-04
4.3644

1.7647
9.1644
346-04
4.1 644
3.0644
2.2644
1.2647
3.1644
44644
1.4644
1.4644
3.9647
156-04
146-08
1.5645
K4E-04
5.3644
7.1644
5.4644

1.7646
2.5648
2.3647
3.1649
9.3647
3.0647
1.1648
4.9649
1.9647
2.4647
2.4648
1.2647
4.8649
1.3644
5.7648
7.3648
9.1648
4.4648
3.4648
5.2649
1.8647
2.4648
1.2E44
9.8647
1.4649
9.4644
1.4644
7.0644

1.8647
1.0645
3.7644
4.7644
3.3644
2.4644
1.3647
3.4645
7.0644
1.4644
1.4644
4.8647
2.8645
3.2648
1.7645
1.5645
5.9645
8.0644
4.8644

|1| MADEP, 1994. Background Documentation for the Development of MCP Numerical Standards. Aprtl 1994.
ND = no data available
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TRSDIDAL
EXPOSURE TO DIRECT CONTACT AND INCIDENTAL DIGESTION or SEDIMENT - ALL DITCHES
RECEPTOR; NEIGHBORHOOD RESIDENT (AGE! 7 THBOUGH lf> - FUTURE LAND USE
OLIN CORPORATION
WILMINGTON, MA FACILITY . . ,

TAMJKA1M

NONCARCMOOINIC CMECTC (CONTINUED)

^^J«&ri»p» ' ""* *' ̂ S55te%S*?^^ y*v*mSSS* ;'V^M""' ̂ 55 '̂ ̂ M *̂S§*«feMffl̂ :< *^ MKC ^ ^JwSSSt'' *«ww
~4M C*V^ ..sixC. >... -

Phanamhrana
Phanol
Pyrana
bia<2-EthylHairyllprithalata
4.4'-OOD
«,4'-ODT
AkWn
Alpha-SHC
Alpha-CMordana
Bata-BHC
Dalta-BHC
Endoaulfan 1
Endoauttan Sulfata
Endrln
Endrin Aldahyda
Endrin (Catena
Qamma-Chlordana
Haptaehlor
Haptaehlor Epoxtta
Mathoxyehlor
Aluminum
Antimony
Areanlc
Barium
Barylllum
Cadmium
Calcium
Chromium III
Cobalt
Coppar
ton
Laad
Manganaaa
Mareury
Niekal
Potaaalum
Satonlum
Silver
Sodium
Vanadium
Bno
Chtorida
Ntoata aa N
Nitrita aa N
4itrogan. Ammonia
Sulfata aa SO4
Chromium VI

, '

f ..̂ BgJfcwjS^ f _.

25.325
22.993

8.981
8154.127

O.O48
0.088
O.032
O.OO4
0.19ft
0.033
O.027
0.035
O.O57
0.051
O.202
0.051
0.207
0.031
0.028
0.215

11588.97
24.81
34.45
28.25

0.8O
1.17

13S8.71
1229 .40

8.38
34.88

18928.78
48.28

139.83
0.24

10.83
452.89

0.18
1.03

228.40
18.20
»1.70

131.15
1.35
0.52

138.87
1355.28

138.BO

:,.'•.'

....'. &.%#....'.

0.91
1.00
l.OO
1.00
0.98
0.98
l.OO
0.98
1.OO
0.98
0.98
0.98
0.98
1.OO
0.98
0.98
1.OO
l.OO
l.OO
1.00

l.OO
1.OO
0.71
1.00
1.00

1.OO
1.88

0.50
1.88
1.00
l.OO

1.OO
l.OO

0.71
1.00

0.71
0.71
0.71

1.OO

-•• '.. ..

ff -̂.t̂ ^Mg^^uA.

4.5E-07
4.SE-O7
1.4E-07
1.2E-04
9.1E-1O
1.3C-O9
8.4C-10
7.2E-11
3.9E-09
8.2E-1O
5.1E-1O
8.5E-10
1.1E-09
1.0E-09
3.BE-O9
9.5E-10
4.0E-O8
8.1E-10
S.8E-10
4.2E-09

4.9E-07
8.7E-O7
3.9E-07
1.8E-08
2.3E-O8

2.4E-O5
2.3E-07

4.SE-07
5.1E-08
4.7E-09
2.1E-07

3.8E-09
2.OE-O8

2.2E-07
1.8E-O8

1.9E-O8
7.2E-09
1.9E-O8

2.7E-08

t»I ' " Av •»53

0.28
0.20
0.02
0.18
0.18
0.2S
0.18
O.OS
0.18
0.18
0.18
O.I 8
0.25
0.18
0.18
O.OS
0.20
0.20
0.2O

0.10
O.O3
O.O8
O.O3
0.14

O.O4
0.14

0.01
O.14
O.OS
0.38

O.OO
0.28

O.OS
O.O2

O.OS
O.OS
0.05

0.09

!.&*•***?:
4.1E-08
5.4E-OB
1.3E-08
1.1E-04
7.8E-O9
1.1E-O8
7.3E-09
8.2E-10
8.9E-09
5.4E-09
4.4E-09
5.8E^9
9.1E-09
1.2E-O8
3.3E-O8
8.2E-OA
9.3E-O9
s.ac-09
5.1E-O9
3.9E-08

2.2E-08
S.X-O7
1.4E-O8
2.2E-08
1.SE-07

4.4E-O5
8.2E-O7

2.5E-O7
1.8E-05
1.1E-O8
3.4E-O8

3.3E-1O
2.3E-07

8.0E-07
1.7E-OC

8.8E-08
2.8E-08
e.se-oe

g :';•;. "AJM f̂aArt-:' ':• ;:\
3.0E-02
8.0E-01
3.OE-02
2.OE-02
5.0E-04
5.OE-O4
3.OE-O5
S.OE-04
8.0E-05
S.OE^M
5.0E-04
8.0E-03
8.OE-O3
3.OE-O4
3.0E-04
3.0E-04
8.0E-O5
5.OE-O4
1.3E-08
S.OE-O3

4.OE-O4
3.0E-04
7.0E^2
S.OE-03
5.0E-04

1.0E + 00
8.0E-02

7.SE-O4
4.7E-02
3.0E-O4
2.0E-02

5.0E-03
5.OE-O3

7.0E-03
3.0E-01

1.8E1-00
1.0E-01
3.7E<1

'.':-W;i • • • • • • • • .....;.•,.•::.,•:,:•;:•

'.£•?... JM&BHl6«<....r:r.

1.5E-05
7.5E-07
4.SE-O8
8.0E-03
1.8EO8
2.8E-08
2. IE-OS
1 .4E-07
8.4E-OS
1 .2E-08
1.OE-O8
1.1E-O7
1.8E-07
3.4E-08
1.3E-05
3.2E-O8
8.7E-OS
1.2E-08
4.3E-05
8.4E-07

1.2E-03
2.2E-03
5.6E-O8
3. IE-OS
4.8E-05

2.4E-O5
3.»E-oe

8.OE-04
1.1E-O4
1.8E-OS
LIE-OS

7.1E-07
4.0E-O8

3.2E-O5
8.0E-08

1 .2E-OB
7.2E-08
S.2E-O8

5.3E-O4

•;::::::.:-S::--:,-.:;:::-.-.-:.:::::1»».:

.̂ tttHtMa.?.'..
1.4E-04
9.OE-O8
4.2E-08
S.8E-03
1.8E-OS
2.2E-OS
2.4E-04
1.2E-O8
1.5E-04
1.1E-05
8.9E-08
9.3E-07
1.5E-O8
3.9E-05
1.1E-O4
2.7E-08
1.6E-O4
LIE-OS
3.9E-O4
7.7E-O8

5.8E-03
3.1E-O3
2.0E-05
4.4E-O8
3.OE-O4

4.4E-O5
1.4E-05

3.3E-04
3.8E-O4
3.8E-05
1.7EO4

8.8E-O8
4.7E-O5

1.1E-04
B.5E-O8

4.1E-O8
2.8E-07
1.8EX55

2.2E-03

isv t̂aw*:

1.5E-04
9.7E-O8
4.8E-05
1 .2E-O2
1.7E-05
2.5E-OS
2.7E-04
1.4E-O8
2.1E-O4
1.2E-05
9.9E-O8
1.0E-06
1.7E-O8
4.2E-05
1.2E-O4
3.0E-OS
2.2E-04
1.2E-O5
4.4E-O4
8.8E-08

S.BE-03
5.4E-03
2.SE-05
7.SE-08
3.4E-04

8.8E-OS
1.BE-05

9.4E-04
4.SE-04
5. IE-OS
1.8E-04

7.8E^37
5. IE-OS

1.5E-04
LIE-OS

5.3E-OB
3.3E-07
2.4E-05

2.8E-O3

fcwsassJtJSfc:
(11 MADEP, 1994. Background Docum«nt«tion for th« D«v«lopm*nt of MCP Numerical SUndardi. April 1994.

NO - no data availabl*
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ATTACHMENT 10

SEDIMENT RISK CALCULATION SPREADSHEETS



MWSDIDOD
EXPOSURE TO DIRECT CONTACT AND INCIDENTAL 1KGESTION OT SEDIMENT. ON-SITE DITCH
RECEPTOR: ON-SITE WORKER (MAINTENANCE AND PLANT AREA B) - CURRENT LAND USE

OLIN CORPORATION

WILMINGTON, MA FACILITY

TABLE AIO-I

22-Miy-97

EXPOSURE PARAMETERS EQUATIONS

SaJSiii-Wift:;:; i; ':•' MMNCTEft- •-' :•:• ;• ' ' ' • V1 •'• : !: : i 'V^V-ityMWft'̂ .v •?.

CONCENTRATION SEDIMENT

INGESTION RATE

ADHERENCE FACTOR
AVERAGE SURFACE AREA (1)
RELATIVE ABSORPTION FACTOR-ORAL

RELATIVE ABSORPTION FACTOR -DERM
CONVERSION FACTOR
BODY WEIGHT

EXPOSURE PERIOD
EXPOSURE FREQUENCY (2)

EXPOSURE DURATION (2)
AVERAGING PERIOD

CANCER
NONCANCER

[OHMJM ,̂

IR
AF
SA

RAF-O
RAF-0

CF
BW

EP
EF
ED

AP
AP

•V-^-VMi*. :•;••• -:- •
chemical spaclflc

M
0.41

3.»00
chamlcal specific
chwnlcol specific

l.OOE-06
70

#~
7t
li

•••••-•• •.-V..:W«»:!:v.;;\:,>

chemlcar-specinc

mg-sedlment/doY
mg-iedlment/cm*->Un

cm'/day
unltleu

unltleu
kfl/mg

KO
yeoij

eventi/yeac
day/event

years
years

: ' - " - - : - ' ^•••$oas«::H;s:Sj;s;;K;

MADEP, 1994

MADEP, 1994
calculated per MADEP, 1794

MADEP, 1994, 1994
MADEP. 1994. 1994

USEPA. 1989

USEPA. 1991
Assumption

Assumption

MADEP. 1994
USEPA, 1991

(1) SOth percenlle or lurfoce oreal for moles: hands and ami.
(2) 3 eventi per yea. 4 hours per event, over a one-day period {• 1 day per event|. These data are bated on an ntervtew win fadlry penonnei (9/2J/?6|
MAD6P. 1 994. Background Documentation for tne Devetopmenl or MCP Numercal Slondards. Apr! 1 994.

MADCP. 1 995. Outdance tar Doposal SHe Rkk Charocterttaton. mtenm F^al Polcy WSOO«S-9i- 14 1 . Jut/ 1 9?i.

USEPA. 1989. Expoiure Foclon Hor»Jbook£PA/600/8-89A)43. May 19S9.
USEPA. 1 991 . Human Healtfi Evaluation Manual. Supplemental Guidance: •Standard Default E«x»ure Factors.- OSWER Dtecttve 928iAO3.

CANCER RISK - INTAKE (rn0ft0-<l«y) x CANCER SLOPE FACTOR (mg/ks-d.y .̂1

HAZARD QUOTIENT - INTAKE (mg/kg-diy) / REFERENCE DOSE (mgykg-d^)

INTAKE-INGESTION • [OHMItedlment I IR i RAF-O > CF x EF x ̂ p f EP

BW » AP x S86 d«y«/yr

INTAKE-DERMAL- fOHMh«llm.nt« SA. AF .RAFJ . EF» ED . EP . CF

BW,AP«3e5d«v*/yr

p:\dlin\wilinin(t\hhn3\i|in«lWdim«t\MWSDIDOD.XLS 5/22/97 12:48 PM



MWSO10OD
EXPOSURE TO DIMCT CONTACT AND INCIDENTAL INGEST1ON OT SEDIMENT - ON-SITE DITCH
RECEPTOR: ON-SITE WORKER (MAINTENANCE AND PLANT AREA B) - CURRENT LAND USE
OLIN CORPORATION
WILMINGTON, MA FACILITY
TABLE Al 0-1

CARCINOGENIC EFFECTS
22-U«y-97

; «««.; t;
1 . 1 ,2.2-T»tiocWoco«triane
1.1-Dlchloro*thana
B«men«
M»rhyl»n« Chloride
T»trochloro«th«n» (PCE)
B*ruo(a)Anthroc»n»
B»ruo|a)Pyr*n*
B*n2o|b)Fluoranthene
Butyltwnzylphthalal*
Cruyon*
lnd*na (1.2.3-cd|Pyr»r»
N-NltroxxjIphenylomln*
bls|2-6thylH*xyl)phmalat»
4,4'-DDT
Aldrln
Alpha-Chiordans
Beto-BHC
H«ptachlor
Heptachkx 6poxJde
Arwnlc
Bwylllum
Cadmium
Lead

v .....::::. :::.v:v:::::::;;::::

.H3r*
0.003

0.0249
0.014
0.024

0.0244
2.1
O.I

0.87
47.4347

1.3
13

422.4209
11092.8442

0.094*
0.0449
0.024

0.0438
0.0441

0.004
4.7844
1.0343
0.4029

13.4179

".?.:. ::::::::::::::::. ::>:::::.

WKjSStKSN

1.00

0.99
1.00
1.00
1.00
1.00
1.00
1.00

1.00
1.00
0.91
1.00
1.00
1.00
1.00
0.94
1.00
1.00
1.00
1.00

' sag'*
S.9E-12
4.26-11
2.96-11
4.76-11
4.26-11
4.16-09
2.06-10
1. 76-09

2.46-09
2.46-08
7.46-07
126-04
1.96-10
9.26-11
4.96-1 1
8.26-11
8.46-11
1.26-11
9.46-09
2.06-09

.' ;...;

*»f," *' '•
fej

1.40

0.11
0.08
0.10
0.10
0.20
0.20
0.20

0.20
0.20
0.17
0.02
0.20
0.24
0.04
0.18
0.20
0.20
0.03
0.03

fflMMC ••' •-" ' -.fftitOR 5; -:• •• WKMEKnOW •• flflOOtl'"'" 'fiJMtSfK:'

3.36-10
2.36-10
9.36-11
1.96-10
2.16-10
3.36-08
1.46-09
1.46-08

2.06-08
2.06-07
4. 46-04
1.76-04
1.46-09
9.16-10
9.7E-11
4.16-10
4.96-10
9.36-11
1.16-08
2.46-09

2.06-01
i.76-03
2.96-02
1. 46-03
4.16-02
7.36-01
7.36*00
7.36-01

ND
7.36-03
7.36-01
4.96-03
1.46-02
3.46-01
1.76*01
1.36*00
1.86*00
4.46*00
9.16+00
1. 56+00
4.36*00

ND
ND

1.26-12
3.06-13
8.46-13
3.46-13
2.76-12
3.06-09
1.46-09
1.2609

1.96-11
1.96-08
3.76-09
3.06-07
4.46-1 1
1.46-09
4.46-11
1.46-10
3.96-10
1.16-10
1.46-08
8.76-09

4.46-11
1.36-12
2.76-12
1.46-12
1.16-11
2.46-08
1.16-08
9.96-09

1.46-10
1.46-07
2.76-08
2.46-07
4.16-10
1.46-08
1.36-10
1.16-09
3.16-09
8.46-10
1.76-08
1.06-08

4.76-11
1.46-12
3.46-12
1.86-12
1.36-11
2.76-08
1.36-08
1.16-08

1.76-10
1.7t07
3.16-08
4.46-07
4.7E-10
1.76-08
1.96-10
1.26-09
3.46-09
9.46-10
3.16-08
1.96-08

:)m!iK f̂̂ mM^m:̂ m^̂ î̂ :smiKaiî m^̂ &IM^̂ ^̂ \
|1] MAOEP. 1«4. Background Documentation for th« D»v»k>pm»nt of MCP Numwlcal standoidi. April 19?4.

NO = no data available

p:\olin\wilmiiv" t 5/72T- I2 :48PM



MWSDIDOD
EXPOSURE TO DIRECT CONTACT AND INCIDENTAL 1NGESTION OF SEDIMENT - ON-S1TE DITCH

RECEPTOR ON-SITE WORKER (MAINTENANCE AND PLANT AREA B) - CURRENT LAND USE

OLIN CORPORATION

WILMINGTON, MA FACILITY

TABLE Al 0-1

NONCARCINOOENIC EFFECTS
22-M«y-97

, ,' ' ^owtfeww , , -, ̂  >

1.1.2.2-TelFochtoroerhane

1,1-Dlchloroethane
2.4,4-Trtmethyt-l-pentene
ZAVTrlmethyl-^rentene
2-Bulanone |MK)
2-Hexanone
Acetone
Benzene
Carbon Dliuiflde

Chlorobenzene
Ethylbenzene
Methylene Chloride
Stvrene

Tetrachloroethene (PCE)
Toluene
Xylenet. Total
1 ,2.4-Trlchlorot>eru»ne
1 ,2-Dlchlorobenzene
2-Melhylnophthal»ne
4-Bromophenyl-phenylether
4-Chkxophenyhphenylether
Benzo(a)Anthrocene

8enzo|a)Pyr*n*
Benzo(b)Fluaranthene
Benzo|g.h,l)Perylene

Benzole Acid
Burylbenzylphlhalale

Chryiene
DMvburylphlhalate
Dl-n-octylphtholote

Dlbenzofuran
Dimethyl phlhalate
Fluoranthena

Fluorene
Indeno (1.2.3-cd)Pywne

N-Nltrosodlphenylamlne
Naphthalene

Phenanthrene
Phenol
Pvrene
:::::::::S:;::::::::::;::-\:: •'•'•tf::'y:::':S::::\''':':''.:'''; "."•; •.••:.-;-'-''':::::::::.':x'-:

stnuttiB -
«0NM9|mKm«̂

jntfkfl): . .
0.003

0.024?

2.7M1

O.U29
0.074
0.034

0.1534
0.015

0.006
0.007

0.0396
0.024
0.007

0.0266
0.0719
0.0344

1.4

1.6
1.4

3.4

2.3

2.1

0.1
0.87

0.0&3

2
S7.4U7

1.3

1M.N32
24
4.9

0.43

4.1
4

13

422.6209

2.2

34

31.0897

< rtaestpjN
HM - -

" -«h .;
o.w
1.30

0.99

0.99

1.00

1.00

1.00

1.00

1.09

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

0.91

0.91

0.91

0.91

0.96

0.94

0.91

0.96

0.96

1.00

1.00

1.00

1.00

0.91

0.96

1.00

0.91

1.00

1.00

1 WTAKg

''.'• St&'i.

1.7E-U
2.1E-IO
1.6E-08
«.OE-09

4.3E-10
2.1E-10
1.1E-09

8.8E-1 1
3.2E-11
4. IE- II

2.3MO
1.4E-10
4.1E-11
I.6E-10
4.2E-10

2.1E-10
8.2E-09

9.4E-09
8.2E-09

1.1E-08
i.36-10

4.6E-09
4.46-10

1. IE-OS
3.2E-07
6.9E-09
8.7E-07

1.3E-07
3.5E-08
3.1E-0?
2.4E-0«

2.3E-08
6.9E-08
2.4E-06

1.3E-08
1.4E-07
1.8E-07
6.3E-08

PS«»"t
", ; ttf ' ,

'...:*•'...'..*& .1..
0.11

0.13

0.11

0.11

0.10

0.10

0.10

O.M
0.12

0.10

0.20

0.10

0.20

0.10

0.12

0.12

0.08

0.10

0.20

0.18

0.18

0.18

0.18

0.18

0.18

0.18

0.18

0.18

0.19

0.07

0.20

0.20

0.18

0.18

0.10

0.18

0.26

0.20

MflMKS
" SKMML
'• i..l Jtmtiua. IRVKH^nny

7.7E-1 1
8.2E-IO
7.IE-08
2.2E-08

1.7E49
8.4E-10
4.3E-0?
2.8E-IO
1.4E-10

1.6E-10
l.SE-09
4.66-10
3.36-10
6.2E-10
2.06-09

l.OE-09
2-66-08

3.7E-08
4.JE-OS

8.8E-08
4.2E-09
3.76-0*
3.46-09

8.4E-08
2.46-04
4.46-M
4.4E-06
1.06-06
2.66-07

8.76-09
1.9E-07

1.96-07
S.SE-07
1.86-04

5.16-08
1.46-04
1.76-04
4.36-07

«¥*¥*£*$
- ;- ,'"W»m " -
'.>.'...r*»B*»**iA -'-

3.06-02

1.06-01
2.16-01
2.16-01

4.0WI
4.06-01
1.06-01
4.06-03

1.06-01
2.06-02
1.06-01
4.06-02
2.06-01

1.0602
2.06-01
J.Oe+00

1 .06-05
9.06-02
3.06-02

3.06-02
3.06-02

3.06-02
3.06-W
4.06+00
2.06-01
3.06-02
1.06-01

2.0E-02
3.06-02

1.06+00
4.0E-02
4.06-02
3.06-02
4.06-02
4.06-02
3.06-02

6.06-01
3.06-02

/• . H*U*flK- ...y.v

5.86-10
2.16-09

7.96-08
2.46-08

7.26-10
3.56-10
1.16-08
1. 86-08
3.26-10
2.16-09

2.36-09
2.36-09
2.16-10
1.66-08
2.16-09
1.16-10
8.2E-07
1. 06-07
2.76-07

3.76-07
1.86-08
1.S6-07
1.56-08
2.86-09

1.66-06
2.36-07
8.76-06
6.7E-06
1.26-06
3.16-W
6.0647
5.96-07
2.36-06
4.86-05
3.26-07

6.16-06
3.06-07
1.86-06

..:-..H«*!W ".
vXUBtsxrt-:
•Si;;«*tlM*;.'-i-

2.66-09
8.26-09

3.56-07
1.16-07
2.96-09

1.4t09
4.3E-08
5.6E-08
1.46-09
8.26-09

1.86-08
9.36-09
1.66-09

6.2E-08
1.0&08
5.16-10
2.66-06
4.26-07
2.26-06

2.9E-06
1.46-07

1.26-06
1.26-07

2.16-08
1.26-05
1.86-06
6.56-05
5.06-05
8.66-06
8.76-09
4.86-06
4.76-06
1.8645
3.56-04
1.36-06
4.86-05

3.16-06
1.46-04

.•.t<W*L .
>:-K*ZA«)::
QWTteKT ;

3.26-09

1.06-08
4.36-07
1.3647

3.66-09
1.86-09
5.4E-08
7.46-08
1.76-09

1.06-08
2.IE-08
1.26-08
1.86-09

7.86-08
1.2648
6.26-10
3.4646
5.2647
2.5646

3.3646
1.6647

1.4646
1.3647
2.4648
1.4645
2.1646
7.3645
5.7645
9.7646
1.2648

5.4646
5.3646
2.1645
4.0644

1.6646
5.4645
3.5646
1.6645

[I] MAD6P. 1994. Background Documentation for the Development of MCP Numerical Standards. April 1994.

NO = no data available

p:\clin\wilmai«t\hhii2\Jiin><rM<linMnt\MWSDIDODXLS 5/22/97 12:4«PM



MWSDIDOD
EXPOSURE TO DIRECT CONTACT AND INCIDENTAL INCECTION OF SCD1MENT • ON-SITE DITCH
RECEPTOR: ON-SITE WORKER (MAINTENANCE AND PLANT AREA B) - CURRENT LAND USE
OLIN CORPORATION
WILMINGTON, MA FACILITY
TABLE Al 0-1

22-M>y-»7
NONCARCINOOENIC EFFECTS (CONTINUED)

*• f •• ••'* "• ' ">t "" t

bls(2-EthylHexyl) phtholote
4,4'-DDT
Akktn
Alpho-Chlordane
Belo-BHC
Endosulfan 1
Endosulfan Sulfate
Endrin
Endrin Aldehyde
Endrin Ketone
Heptochtor
Heptochkx Epoxlde
Melhaxychlar
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium III
Cobalt
Copper
Iron
Lead
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Vanadium
Zinc
Chloride
Nitrate as N
Nitrite as N
Nitrogen. Ammonia
Sulfate as SO4
Chromium VI

$tii»iw

11092.8442
0.0948
0.0469
0.024

0.0438
0.0409
0.069:
0.034

0.1478
0.0641
0.0X41
0.006
0.29

7444.4828
20.7964
4.7844;
19.131
1.0343
0.6029

1191.4442
1244.7
4.3172

13.4328
7423.1034

13.4179
41.4842
0.2198

10.4434
304.4442

0.3928
1.0288

184.1379
12.8931
43.4434

74
3.2J
1.34
117

443.3044
138.3

*»$&(**

1.00
0.94
1.00
1.00
0.96
0.96
0.96
1.00
0.96
0.96
1.00
1.00
1.00

1.00
1.00
0.71
1.00
1.00

1.00
1.86

0.40
1.86
1.00
1.00

1.00
1.00

0.71
1.00

0.71
0.71
0.71

JMIttfKO* .•-• '

4.56-04
4.4E-10
2.86-10
1.56-10
2.56-10
2.36-10
3.96-10
2.16-10
8.96-10
3.46-10
2.66-10
3.56-11
1.7E-09

1.2E-07
2.8E-O8
8.06-08
6.1E-09
3.4E-09

7.36-04
5.86-08

4.06-08
4.56-07
1.3649
4.3648

2.3E49
4.0E49

4.4648
2.4E47

1.46-08
5.4649
4.9E47

8.1E47

Ittf -

0.02
0.18
0.24
0.04
0.18
0.18
0.18
0.24
0.18
0.18
0.20
0.20
0.20

0.10
0.03
0.04
0.03
0.14

0.04
0.14

0.01
0.14
0.04
0.34

0.00
0.24

0.04
0.02

0.04
0.04
0.04

4.26-04
4.0E49
2.7E49
2.96-10
1.BE49
1.7E49
2.9E49
2.0649
4.4E49
2.7E49
2.1E49
2.86-10
1.4E48

4.9E47
3.4E48
2.4E47
7.3E49
2.0E48

1.2644
I.8E47

1.9648
1.4E44
2-4649
8.76-07

1.86-10
6.0E48

1.4E47
2.0E47

4.1E48
1.7E48
1.4644

2.9E44

ecme

10642
4.0E44
3.0E44
4.0E44
4.0E44
4.0E43
6.0643
3.0E44
3.0E-04
3.0E44
4.0E44
1.3E44
4.0E43

4.0E44
3.0E44
7.0E42
4.0643
4.0E44

1.06+00
1.8641

7.4E44
4.7642
3.0644
2.0642

4.0E43
4.0E43

7.0643
3.0E41

1.46+00
1.0641
3.7641

4.0643

fNQesfldr* -

3.3E43
1.1644
9.2644
2.4644
4.9E47
3.8648
4.4648
4.8E47
3.0E46
1.2644
4.2647
2.7644
3.4E47

3.1644
9.4E44
1.1646
1.2646
7.1644

7.3644
3.2647

4.3644
9.4644
4.3646
3.1644

4.6647
1.2646

7.7E44
8.4647

8.4649
5.4648
I.3E44

1.6644

;SP
2.4643
8.0644
9.1644
4.9E44
3.7644
2.8647
4.8647
4.8644
2.2644
8.9E44
4.IE44
2.2E44
2.7644

I.2E43
1.1644
3.4644
1.4644
3.9644

1.2644
9.9647

2.4E44
2.9644
8.4646
4.4645

3.7648
1.2644

2.3E44
6.8647

2.6E48
1.7647
4.0644

5.8644

siKttJWO :

4.8643
9.1644
1.0E44
7.3644
4.2E46
3.2E47
4.4647
7.4646
J.4E-OS
I.OE44
4.6E46
2.4644
3.0646

I.4E43
2.1E44
4.6646
2.7646
4.7644

1.9644
1.3646

7.9644
3.9644
1.3644
4.7E44

S.OE47
1.3644

3. IE- 04
1.4E44

3.4648
2.3647
4.3646

7.4644

|1| MAOEP. 1994. Background DocurrMntatton tar th» O*v«topm*nt of MCP Numerical Standard!. April 1994.
NO * no data avallatx*
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TRSDIDED
EXPOSURE TO DIRECT CONTACT AND INCIDENTAL INGESTION OW SEDIMENT - EAST DITCH
RECEPTOR: NEIGHBORHOOD RESIDENT (AGES 7 THROUGH It) - CURKZNT LAND USE
OLIN CORPORATION
WILMINGTON, MA FACILITY
TABLE AlO-1

EXPOSURE PARAMETERS EQUATIONS

9mmm®Mmt>t& .• - • : • • • •••'• ••••• .••.•.'•i&^-^cswKJt^w; j- :-:-;v;:- •mitie-v::-:-:
CONCENTRATION SEDIMENT

INOEST1ON RATE
ADHERENCE FACTOR
AVERAGE SURFACE AREA (1)
RELATIVE ABSORPTION FACTOR-ORAL
RELATIVE ABSORPTION FACTOR -DERM
CONVERSION FACTOR
BODY WEIGHT (2)
EXPOSURE PERIOD
EXPOSURE FREQUENCY (3)
EXPOSURE DURATION
AVERAGING PERIOD

CANCER
NONCANCER

[OHMjMn^

IB
AF
5A

RAF-O
RAF-D

CF
BW
EP
EF
ED

AP
AP

chemical specific
M

0.51
4.421

chemical specific
chemical specific

1.006-04
42
10
6
1

«
10

:::-';'-'i.:;-i.-iW4(W-:.; V ".f/''̂  ::t-" '.SOU(«*SH iiSi
chemlcal-tpecinc

mg-s«diment/day
mo-sedlmenl/cm«-skln

cnv/aay
unltless
unltless
kgymg

Kg
years

events/year
day/event

years
years

MADEP. 199S
MADEP, 1995
calculated per MADEP. 179i
MADEP, 1994. 199S
MADEP, 1994, 199S

calculated per MADEP. 1995
Assumption
Assumption
Assumption

MADEP, 199i
Assumption

|1) 50th percentlle o( surface oreoj for males aged 1 thioogh 14 years: head, hands, forearms, lower legs.
|2) 50th percentlle of body weights for males aged 1 through 14 years.
(3) 2 events per month, June through August.
MADEP. 1W4. Background Documentation for the Development of MCP Numerical Standards. April 1994.
MADEF. \rti. Guidance for Disposal Slle KM CharocferizoNon. Inlertm Final Policy W3C/ORS-?i-Ml. Jury ! Wi.

CANCER RISK • INTAKE (mg/kg^tey) I CANCER SLOPE FACTOR (ma/fcB-d*y)'M

HAZARD QUOTIENT* INTAKE (mgrtg-day)/ REFERENCE DOSE (mg/kg .̂y)

INTAKE-INOESTION- IOHMlMdlin.nt.IR. RAF^3 . CF. EF» ED . EP
BW X AP « 365 d.yWyr

INTAKE-DERMAL - [QMmudirront « SA » AF « RAF-D x EF x ED H EP X Cp
BW i AP x MS deyWyr

5/3V97 1249PM



TRSDIDED
EXPOSURE TO DIRECT CONTACT AND INCIDENTAL INGEST1ON OF SEDIMENT - EAST DITCH
RECEPTOR: NEIGHBORHOOD RESIDENT (AGES 7 THROUGH If). CURRENT LAND USE
OLIN CORPORATION
WILMINGTON, MA FACILITY
TABLE AI0-1

CARCINOGENIC EFFECTS
2J-Miy-97

- ^ %**->" * > >w*EEr* . "IT* - *S*' ' - v!T' - ' ^^Sfl̂ '̂SS^
1.1 ,2.2-Telrachloroethane
1,1-D Ichloroethane
1,2-Olchloropropane
Benzene
Methylene Chloride
Tetrachloroethene |PC6)
Trtchloroethene fTCE)
Vinyl Chloride
Benzo(a) Anthracene
BenzofaJPyrene
&enzo(b)Fluoranthene
Benzo(k)Fluoranthene
Butylbenzylphthalate
Chrysene
Dlberuo(a.h)Anthracene
Indeno |l,2.3-cd)Pyrene
N-Nltrotodtphenylamlne
bli(2-EthylHexyl)phthalate
4.4'-DDD
4,4-DDT
Alpha-Chlordane
Gamma-Chlordane
Arienlc
Cadmium
Lead

0.0073
0.00«3
0.0084
0.0087
0.008

0.0075
0.0199
0.012

0.4473
0.5701
1.0074
0.4046
0.4441
0.9084

0.43
0.4697
1.0429

744.6347
0.007
0.026

0.4841
0.4423

104.2066
2.4706

111.3073

1.00
0.99
1.00
1.00
1.00
1.00
1.00
1.43
1.00
1.00
1.00
1.00

1.00
1.00
1.00
0.91
1.00
1.00
1.00
1.00
1.00
1.00

1.96-11
2.16-11
2.26-11
2.36-11
2.16-11
2.06-11
4.2E-11
4.86-11
1.46X19
1.46-09
2.46-09
1.16-09

2. 46-09
1.1E-09
1.46-09
2.46-09
2.06-06
1.86-11
6.86-11
1.36-09
1.26-09
2.76-07

1.40
0.11
0.20
0.08
0.10
0.10
0.10
0.16
0.20
0.20
0.20
0.20

0.20
0.09
0.20
0.17
0.02
0.20
0.20
0.05
0.05
0.03

1.2E-O9
1.16-10
2.16-10
8.46-11
9.46-11
9.06-1 1
2.46-10
2.36-10
1.36-08
1.46-08
2.46-08
9.76-09

2.26-08
4.76-09
1.4648
2.26-04
1.86-04
1.76-10
6.36-10
2.96-09
2.8649
3.86-07

i™;*™;™:™;̂ ^

2.06-01
5.76-03
6.86-02
2.96-02
7.46-03
4.1642
1.56-02

1.96+00
7.36-01

7.36+00
7.36-01
7.36-02

NO
7.36-03

7.36+00
7.36-01
4.9643
1.4642
2.4641
3.4641
1.36+00
1.36+00
1.46+00

NO
NO

VilRWftifsxtxmimm

ff ttKMre*JWtt f * fHEftMMb ''**'"' 'ttiWCfiR' '

3.86-12
1.26-13
1.46-12
6.46-13
1.46-13
1.06-12
7.86-13
9.16-11
1.06-09
1.1648
1.9E49
7.7E-11

1.76-11
8.2649
1.1649
1.26-11
2.8648
4.46-12
2.36-11
1.4649
1.4649
4.1647

wmm?mmW6#f;

2.46-10
4.36-13
1.46-11
2.46-12
7.26-13
4.66-12
3.66-12
4.46-10
9.4649
1.0647
1.86-04
7.16-10

1.46-10
3.4648
1.0648
1.16-10
2.46-08
4.0E-11
2.16-10
3.8E49
3.4649
4.46-07

••sss&$*s«88S

2.46-10
7.56-13
1.66-11
3.16-12
8.86-13
5.46-12
4.46-12
5.3E-10
1.16-08
1.16-07
2.0648
7.96-10

1.86-10
4.2648
1.1648
1.26-10
5.3648
4.46-11
2.46-10
5.4649
5.2649
9.7647

Sffis&SSSMH*:
[1) MADEP, I"*. Bockgiound Documentation tot the Development ot MCP Numerical Standards. April 1VV4.

p:\ohn\witaiw-" ^



TRSDIDCD
EXPOSURE TO DIRECT CONTACT AND INCIDENTAL INCESTION OT SEDIMENT - EAST DITCH
RECEPTOR: NEIGHBORHOOD RESIDENT (AGES 7 THROUGH If) • CURRENT LAND USE
OLIN CORPORATION
WILMINGTON. MA FACILITY
TABLE Al 0-1

22-Miy97
NONCARCINOOENIC EFFECTS

; - «•»»» ; -;;;;< f~B^

1,1 , 1 -Trtchloroethane
1 , 1 ,12-Tetrachloroethane
1,1-Dlchtaroethane
l,2-Dlchloroethene|total)
1 ,2-Dlcnkxopropane
2.4.4-TrimethyH-pentene
2,4.4-Trtmethyl-2-Pentene
2-Butanone (MEK)
Acetone
Benzene
Chlorobenzene
Ethylbenzene
Methylene Chloride
Sryrene
Tetrachloroethene |PCE)
Toluene
Trtchkxoethene (TCE)
Vinyl Chloride
Xylenei. Total
4-Bromophenyhphenylelher
4-Chtorophenyhphenylether
Anthracene
Beruo(aJAnfhracene
Benzo|a)Pyrene
Benzo(b)Fluoranthene
Benzo|g,h.l)Perylene
Benzo(k)Fluoranthene
Benzole Add
Butylbenzylphthalate
Chryiene
Dl-n-butylphthalate
DMvoctylphlholate
Dlbenzo|a,h) Anthracene
Dlbenzofuran
Nuoranthene
Fluorene
Indeno |1.2,3-cd)Pyrene
N-Nltroiodlphenylamlne
Naphthalene
Phenonthrene^.^jiimi. r.

2.4181
0.0073
0.0083
0.0143
0.0084
0.0441
0.0804
0.0371
0.2288
0.0087
0.0073
0.004
0.008
0.004

0.0074
0.0049
0.0199

0.012
0.0079

0.23
0.22

0.3312
0.4473
0.4701
1.0074
0.4942
0.4044
1.9047
0.4441
0.9084

0.4
0.99S2

0.43
0.22

1.3444
0.4

0.4497
1.0429
3.4113
0.709S

::...::.... :.:..>....\

• rft' s.
1.00
0.99
1.30
1.00
0.99
0.99
0.99
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

1.00
0.91
0.91
0.91
0.91
0.91
0.94
0.94
0.91
0.94
0.94
0.91
1.00
1.00
1.00
0.91
0.94
1.00
0.91

AisS '̂
4.1E48
1.46-10
2.16-10
3.06-10
1.7E-10
1.0649
1.4649
7.36-10
4.4E49
1.76-10
1.46-10
9.8E-11
1. 46-10
9.86-11
1.46-10
I.4E-10
3.9E-10
2.36-10
1.46-10

4.4E49
9.7E49
1.0648
1.8648
1.1648
7.2E49
3.4648
8.4649
1.4648
9.4649
1.9648
7.7649
4.3649
2.7648
7.8E49
1.0648
2.0E48
4.7E48
1.3648

•--•-• *"m^ ̂ ^ '

0.10
0.11
0.13
0.10
0.11
0.11
0.11
0.10
0.10
0.08
0.10
0.20
0.10
0.20
0.10
0.12
0.10
0.10
0.12

0.29
0.18
0.18
0.18
0.18
0.18
0.18
0.18
0.18
0.18
0.18
0.08
0.19
0.20
0.20
0.18
0.18
0.10
018

'*S§&'
2.4E47
7.26-10
9.7E-10
1.4E49
8.46-10
4.4E49
8.0649
3.3649
2.16-08
4.36-10
4.46-10
9.06-10
7.26-10
9.0E-10
i.SE-10
7.46-10
I.8E49
1.1649
8.4E-10

8.7E48
8.9648
9.JE48
1.4E47
9.7E48
4.4E48
3.1647
7.3648
1.4E47
8.1648
1.4E47
3.1648
3.7648
2.4647
7.2648
9.3648
17647
3.1647
1.2647

v{ ^ftW^'il

9.0641
3.0642
1.0641
9.0643
4.2641
2.1641
2.16-01
4.0641
1.0641
4.0643
2.0642
1.0E41
4.0642
2.0641
1.0642
2.0641
2.0E43
1.0643

2.0E+00

3.0641
3.06-02
3.0E42
3.0E42
3.0E42
3.0642

4.06*00
2.0641
3.0642
1.0641
2-06-02
3.0E42
3.0642
4.0642
4.0642
3.0E42
4.0642
4.0642
3.06-02

"..-- "i.-S.

IliililK
4.7648
4.7E49
2.1E49
3.3E48
176-10
4.1649
7.4649
1.2649
4.4648
3.4648
7.1649
9.86-10
2.4649
4.96-10
I.4E48
4.86-10
1.9647
2.3647
7.76-11

2.2648
3.2647
3.4647
4.0647
3.4647
2.4647
8.9E4*
4.3E48
4.4647
9.4648
9.3647
2.4E47
1.4647
4.4647
2.0647
3.4647
3.9647
1.7644
4.2647

.:•. -v >..-;. >.<

ligBi-'St.
2.4647
2.4648
9.7649
1.4647
1.4649
2.4648
3.9E48
4.4649
2.1647
1.3647
3.3648
9.0E49
1.2648
4.4649
4.8648
3.7649
9.0647
1.1 E44
4.36-10

2.9647
3.0644
3.1644
4.4644
3.26-04
2.2E44
7.7648
3.7647
4.9E44
8.1647
8.0644
1.0644
1.2644
4.1644
1.8644
3.1644
3.4644
7.7644
3.8644

3.2647
2.9648
1.2648
1.9647
1.4649
3.1648
4.7648
4.8649
2.4647
1.4647
4.0648
1.0648
1.4648
4.0649
8.2648
4.4649
1.1644
1.3644
4.16-10

3. 1647
3.3644
3.4644
4.1644
3.4644
2.4644
8.4648
4.1647
S.4644
9.0647
9.0644
1.3644
1.4644
4.8644
2.0644
3.4644
3.8644
9.4644
4.3E44

[1] MADEP, 1994. Background Documentation lor th* D*v*lopm«nt of MCP Numerical Standards. April 1994.
NO * no data available

5/22/97 12:49 PM



TRSDIDED
EXPOSURE TO DIRECT CONTACT AND INCIDENTAL 1NGEST1ON Or SEDIMENT - EAST DITCH
RECEPTOR: NEIGHBORHOOD RESIDENT (AGES 7 THROUGH 16) - CURRENT LAND USE
OUN CORPORATION
WILMINGTON, MA FACILITY
T ABLE Al 0-2

22-M.y-97
NONCAKCINOGENIC EFFECTS (CONTINUED)

^ «•«••*;-
Phenol
Pyrene
bls(2-EthylHexyl)pnthalate
4.4-000
4.4'-DDT
Alpho-Chlordane
Delto-BHC
Endosultan I
Endosultan Sulfate
Endrln
Endrln Aldehyde
Endrln Ketone
Gammo-Chlordane
Aluminum
Antimony
Arsenic
8arlum
Cadmium
Calcium
Chromium III
Cobalt
Copper
Iron
Lead
Manganese
Mercury
Nickel
Potassium
Sodium
Vanadium
Zinc
Chloride
Nitrate as N
Nitrogen. Ammonia
Sultale as SO4
Chromium VI

"5F
0.3438

0.9787

756.6347

o.oor
0.026

0.4861

0.0487
0.0504

0.1056

0.1157

0.4189
0.1069

0.4623
10639.8111

17.6299

104.2066
52.7234

2.4704

2080.6833

540.7

10.0505

75.3681
39739.7944

111.3073

360.9

0.3008

13.5962

647.8189

162.8

24.0622
207.7258

58.5663

0.0015

100.2447

2103.8889

62.2

«S*;eH

1.00

1.00

1.00

0.96

0.96

1.00

0.96

0.96

0.96

1.00

0.96

0.96

1.00

1.00

1.00

0.71

1.00

1.00

1.86

0.60

1.86

1.00

1.00

0.71

1.00

0.71

0.71

1.00

SS-
6.7E-09

1.9E-08

1.56-05

1.3E-10
4.96-10
9,56-09

9.1E-10
9.46-10

2.0E-09

2.3E-09

7.96-09
2.06-09

9.0E-09

3.46-07

2.06-04

7.3E-07

4.86-08

1.16-05
3.7E-07

1.1E-06

1.3E-05
5.9E-09

2.7&07

3.36-07

4.1E-06

2.16-11
1.46-06

1.26-06

tfSBS:*:*:**^

t*l

0.26

0.20

0.02

O.lt

0.18

0.06

0.18

0.18

0.18

0.25

0.18

0.18

0.05

0.10

0.03

0.06

0.14

0.04

0.14

0.01

0.14

0.05

046

0.06

0.02

0.05

0.06

0.09

ymf̂ fffmix-sxm^KStfftpiK

-•fSr
8.16-08

1.86-07

1.4E-04

I.1E-09

4.2E-09

2.2E-08
7.9E-09
1.16-09

1.76-08

2.66-08
4.86-08

1.76-08

2.16-08

1.66-06

2.86-06

2.6E-06

3.1E-07

106-04

1.36-06

6.0E-07

4.76-05

1.46-06
4.36-04

1.26-04

3.76-04

7.4E-11
4.96-06

6.1E-06

; j32j''
6.06-01

3.06-02

2.06-02
5.06-04

5.06-04

6.06-05
5.06-04

6.06-03

6.06-03
3.06-04

3.06-04

3.06-04

6.06-05

4.06-04

3.06-04

7 .06-02

5.06-04

1.06+00

6.06-02

7.66-04

4.7E-02
3.06-04

2.06-02

7.0643
3.06-01

1.6E+00

3.7E-01

5.06-03

'̂••:\]t:®>-*ix:mit«

- ' Slii
1.1E-08
6.46-07

7.46-04

2.66-07

9.76-07

1.66-04

1.86-06

1.66-07
3.36-07

7.56-06

2.66-06

6.66-06
1.56-04

8.66-04

6.86-03

1.06-05

9.76-05

1.1E-05
6.16-06

1.56-03
2.86-04

2.06-05

1.36-05

4.86-05

1.46-05

1.36-11
3.86-06

2.4E-04

^:^"^..v.-.--.-%*B*ft-

1.3E-07

5.96-06
6.86-04

2.36-06

8.46-04
3.66-04

1.66-05

1.46-06
2.86-06

8.7E-05
2.3E-04

5.7E-05
3.56-04

4.06-03

9.4E-03
3.76-05
4.26-04

2.06-04

2.2E-05

8.06-04

9.9E-04
4.46-04

2.16-04

1.76-04

1.26-05

4.66-11

1. 36-05

1. 06-03

"f^^ajWWS

;:":::<*Xtti»i*:
1.56-07

6.56-06
1.46-03

2.56-06
9.46-06
5.26-04

1.8E-06
1.46-06

3.2E-06
9.56-06
2.56-04

6.46-05

6.06-04

4.86-03

1.66-02

4.66-05
7.2E-04

3. IE-OS

2.86-06

2.36-03
1.36-03

6.46-04

2.36-04

2.26-04

2.46-04

S.9E-11

1.76-05

t. 36-03

grSKS&SWiiSfc

|I] MADEP, 1994. Bdckground Documentation for the Development or MCP Numerical Standards. April 1794.
NO « no data available

p:\olin\wiljiur - 2\ipnulWiiMnhTRSDI[>ED. XLS



TRSDIDWD
EXPOSURE TO DIRECT CONTACT AND INCIDENTAL INGESTION Of SEDIMENT • WEST DITCH
RECEPTOR: NEIGHBORHOOD RESIDENT (AGES 7 THROUGH IS) - CURRENT LAND USE
OLIN CORPORATION
WILMINGTON, MA r AGILITY
TABLE Al W

22-Miy-97
EXPOSURE PARAMETERS EQUATIONS

•^•;«^^ -̂---ViMllieî f-̂ ^<ft--.-'̂ -̂

CONCENTRATION SEDIMENT
INOE8T1ON RATE
ADHERENCE FACTOR
AVERAGE SURFACE AREA (1)
RELATIVE ABSORPTION FACTOR-ORAL
RELATIVE ABSORPTION FACTOR -DERM
CONVERSION FACTOR
BODY WEIGHT (2)
EXPOSURE PERIOD
EXPOSURE FREQUENCY (3)
EXPOSURE DURATION
AVERAGING PERIOD

CANCER
NONCANCER

?.m t̂mMm -̂f

IR
AF
SA

RAF-0
RAF-D

CF
BW
EP
EF
ED

AP
AP

"v^vuaet&tt
chemical specific

40
0.41

4,421
chemical specific
chemical specific

l.OOE-06
42
10
6
1

74
10

.»&^WXI&&>--frv
chemical- specific
mg-sedlment/day

mg-sedlment/crrf-sUn
cmVday
unltless
unltleu
kg/mg

years
events/year
day/event

years
years

^^•^^ •yoiiHsMm^m

MADEP. 1994
MADEP. 1994
calculated per MADEP. 1994
MADEP, 1994, 1994
MADEP. 1994. 1994

calculated per MADEP, 1994
Assumption
Assumption
Assumption

MADEP, 1994
Assumption

(1) 40th percentlle of surface areas for males aged 7 through 16 years: head, hands, forearms, lower legs.
|2) 40th percentlle of body weights for males aged 7 through 14 years.
(3) 2 events per month, June through August.
MADEP, 1994. Background Documentation for the Development ot MCP Numerical Standards. April 1994.
MADEP, 1994. Gulaance for Disposal Site Risk Characterization. Interim Final Policy WSC/ORS-9S-I41. July 1994.

CANCER RISK • INTAKE (ma/kg-dey) > CANCER SLOPE FACTOR (mg/kg-d«y)A-1

HAZARD QUOTIENT • INTAKE (ma/kg-dey) / REFERENCE DOSE (mo/kg-d«y)

INTAKE-INOESTION • [pH.Mkedlni*nt « IR > RAF-O « Cf x EF « ED » EP
BW x AP x 386 dey«/yr

INTAKE-DERMAL' [QhMhedlmllix SA«AF« RAF-D « EFsEDiEPiCF

p:Volin\wilniingtMil>ra2\<pmdWiiiinint\TRSDIDWD.XLS 5/22^7 12.50PM



TRSDIDWD
EXPOSURE TO DIRECT CONTACT AND INCIDENTAL INGESTION OT SEDIMENT - WEST DITCH
RECEPTOR: NEIGHBORHOOD RESIDENT (AGES 7 THROUGH IS) - CURRENT LAND USE
OLIN CORPORATION
WILMINGTON, MA FACILITY
TABLE AIM

CARCINOGENIC EFFECTS
22-Miy-97

- :^-««w ' , - < - / '
\.l-01chlor oelhone
Bromoform
Carbon Tetrochlorlde
Chloroform
Olbromochloromethane
Methylene Chloride
Tetrachloroethene |PCE)
Trtchloroethene fTCE)
Benzo(a) Anthracene
Benzo|a)Pyrene
Benzo[b)Fluoranthene
Benzo(k)Fluoranthene
Chrywne
Dlbenzo|a.h)Anthracene
Indeno (l,2.3-cd)Pyrena
N-Nltrojodlphenytamlne
bli|2-6thylHexyl)phthalate
4.4-DDD
Alpha-BHC
Belo-SHC
Heptachlor Epoxlde
Arienlc
Beryllium
Cadmium
Lead

tf*:*:::::*:::::*:*:*?:'*:::^^

~Sh
0.004

0.0265
0.0052
0.0048
0.0094
0.0097
0.004
0.003

0.2933
0.3317
0.4*68
0.2726
0.3806

0.12
0.3161
0.3983
1.2322
0.0296
0.0052
0.032

0.0275
6.1833
1.0438

0.8
21.875

^ Itt

0.7?
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
0.91
1.00
1.00
0.96
0.96
1.00
1.00
1.00

WfflESTtQM .,

1.06-11
6.96-11
1.46-11
1.36-11
2.56-11
2.56-11
1.06-11
7.86-12
7.76-10
8.76-10
1.36-09
7.16-10
9.96-10
3.16-10
8.26-10
9.56-10
3.2649
7.76-11
1.36-11
8.06-11
7.26-11
1.6648
2.7649

- - ' W8*U**.. , ,
i;" ! WSF - y
'.'...* HT ' *

0.11
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.20
0.20
0.20
0.20
0.20
0.07
0.20
0.17
0.02
0.20
0.18
0.18
0.20
0.03
0.03

»pr«W. -
"tiimitiit ••fff s*<^w^^^

4.36-11
3.26-10
6.36-11
5.86-11
1.16-10
1.26-10
4.86-11
3.66-11
7.1647
8.0647
1.2648
6.6649
7.2647
1.3609
7.66-09
8.1647
3.0647
7.16-10
1.16-10
6.76-10
6.66-10
2.2648
3.8649

ffi:V:S:S:*:*:*:*ra^

\ TSft*6''
5.7643
7.9643
1.3641
6.1643
8.4642
7.5643
5.1642
1.5642
7.3E41
7.36*00
7.3641
7.3642
7.3643
7.36*00
7.3641
4.9643
1.4642
2.4641
6.36*00
1.86*00
7. 16*00
1.46*00
4.36*00

ND
NO

wnmmmmmm

BMttfmqm^^^pCiftWft

5.96-14
5.56-13
1.86-12
7.66-14
2.16-12
1.76-13
5.36-13
1.26-13
5.66-10
6.3647
9.36-10
5.26-11
7.26-12
2.3649
6.06-10
4.66-12
4.56-11
1.96-11
8.26-1 1
1.46-10
6.56-10
2.4648
1.2648

SSSSSSSSisiiw^S&W;

3.06-13
2.56-12
8.16-12
3.56-13
9.56-12
8.86-13
2.56-12
5.46-13
5.2649
5.8648
8.6649
4.86-10
6.76-H
9.56-09
5.6647
4.06-11
4.26-11
1.76-10
7.16-10
1.26-07
6.0647
3.3648
1.6648

SSSSSBwJIBSW:

•.,;:... tOT* ;

3.66-13
3.16-12
9.76-12
4.36-13
1.26-11
1.1E-12
3.06-12
6.66-13
5.7649
6.5648
9.5649
5.36-10
7.46-11
1.2E48
6.2647
4.56-11
8.76-11
1.96-10
7.76-10
1.4647
6.7647
5.8648
2.8648

!SSS*S»*HH::
[1] MADEP. 1W4. Background Documentation (or the Development of MCP Numerical Standards. April lm.
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TRSDIDWD
EXPOSURE TO DIRECT CONTACT AND INCIDENTAL INGESTION OF SEDIMENT • WEST DITCH
RECEPTOR: NEIGHBORHOOD RESIDENT (AGES 7THROUGH IS)- CURRENT LAND USE
OLIN CORPORATION
WILMINGTON. MA FACILITY
TABLE A10J

22-May-97
NONCARCINOOENIC EFFECTS

, ' ' «QM?0W» < <-s-;

1.1,1-Trtchloroethone
1.1-Dlchloroethane
2,4,4-Trtmethyl-l-pentene
2,4, 4-Trtmethyl-2-Penlene
Acetone
Bromoform
Carbon Tetrachtoflde
Chloroform
Dlbromoehloromethane
Methylene Chloride
Tetrachloroethene |PCE)
Toluene
Trlchloroethene (TCE)
Xylenet. Total
1.2.4-Trtchlorobenzene
4-Bromophenyl-phenyleth«r
4-Chkxophenyl-phenylether
Benzo(a)Anthracene
Beruo[a)Pyrene
Benzo(b)Fluoranthene
Benzolg.h.llPerylene
Beruo(k)Fluoranthene
Benzole Acid
Chrysene
Dl-n-butylphthalale
Dlbenzo(a.h) Anthracene
Huoranthene
Indeno |1.2,3-cd)Pyrene
N-Nlhosodlphenylamlne
Phenanthrene
Pyrene
bls|2-EthylHejyljphthalate
4.4'-ODD
AlphO-BHC
Beto-BHC
Delta-BHC
Endosulfan I
Endoiultan Sulfate
Endnn Aldehyde
Heotachlor Eoaxlde

• • ..•.•..::: " "....'.•.•.•.'. '""'"^' M .".

<0$W8^W.

0.0074
0.004

0.9174
0.2499
0.0301
0.0264
0.0052
0.0048
0.0094
0.0097

0.004
0.0064
0.003
0.004
0.21

0.3*78
0.1

0.2933
0.3317
0.4868
0.3111
0.2724

0.17
0.3804

0.084
0.12

0.7063
0.3161
0.39*3
0.2989
0.4441
1.2322
0.0294
0.0042

0.032
0.0263
0.0241
0.0404
0.012

00275

::""."".".'.'...«

, -« "*aw™-

1.00
1.30
0.99
0.99
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

0.91
0.91
0.91
0.91
0.91
0.96
0.91
0.96
0.91
l.OC
0.91
0.96
0.91
1.00
1.00
0.96,
0.96
0.96
0.96
0.96
0.94
0.96
1.00

'̂Su
1.06-10
1.86-08
4.06-09
4.96-10
4.26-10
1.06-10
9.46-11
1.86-10
1.96-10
7.86-11
1.36-10
5.9E-1I
9.86-11
4.16-09

4.2E-09
4.96-09
8.76-09
5.46-09
4.9E-09
3.2E49
6.86-09
1. 66-09
2,16-09
1.46-08
4.66-09
7.4E-09
5.36-09
8.96-09
2.46-08
5.56-10
9.7E-11
6.06-10
4.96-10
4.46-10
7.66-10
2JE-10
5.46-10

••'

- *tf
'.:. r.:..?!...to '. h...*

0.10

0.13
0.11
0.11
0.10
0.11
O.K
0.10
0.10
0.10
0.10
0.12
0.10
0.12
o.ot

0.18
0.18
0.18
0.18
0.18
O.K
0.18
0.18
0.08
0.20
0.18
0.18
0.18
0.20
0.02
0.18
0.18
0.18
0.18
0.18
0.18
0.18
020

,;,.WM
6.7E-10
4.76-10
9.16-08
2.46-08
2.7649
2.6649
4.76-10
4.36-10
8.46-10
8.86-10
3.66-10
7.16-10
2J6-10
4.46-10
1.46-08

4.86-08
4.46-08
7.96-08
6.16-08
4.46-08
2.76-08
4.26-08
1.46-08
B.7649
1.36-07
4.16-08
4.46-08
4.96-08
8.26-08
2.2E-OB
4.86-09
8.46-10
5.26-09
4.26-09
3.9E-09
4.46-09
1.96X19
5.06-09

I' ',l ̂ ^^*

9.06-01
1. 06-01
2.16-01
2.16-01
1.06-01
2.06-02
7.06-04
1.06-02
2.06-02
4.06-02
1.06-02
2.06-01
2.06-03
2.06+00
1.06-02

3.06-02
3.06-02
3.06-02
3.06-02
3.06-02
4.06*00
3.06-02
1. 06-01
3.06-02
4.06-02
3.06-02
4.06-02
3.06-02
3.06-02
2.06-02
5.06-04
4.06-04
4.06-04
4.06-04
4.06-03
4.06-03
3.06-04
1.36-04

. . tto&ttpi* •--•
1.6E-10
1.06-09
8.76-06
2.46-08
5.96-09
2.66-08
1.5647
9.46-09
9.2649
3.2E-09
7.86-09
6.56-10
2.96-08
4.96-11
4.16-07

1.76-07
2.06-07
2.96-07
1.86-07
1.66-07
8.06-10
2.3647
1.6648
7.1648
3.5647
1.9647
1.4647
1.8647
3.0647
1.2646
1.1646
1.9647
1.2646
9.9647
7.4648
1.3647
7.5647
4.1645

<*«

7.46-10
4.7649
4.4647
1.3647
2.7648
1.3647
6.7647
4.3648
4.2648
1.4648
3.6648
3.6649
1.4647
2.76-10
1.4E46

1.6E46
1.8E44
2.6646
1.7646
1.4644
6.9649
2.1646
1.4647
2.9647
3.2646
1.7644
1.3644
1.4644
2.7644
1.1644
9.6646
1.7644
1.0644
8.5644
6.5647
1.1646
6.5646
3.8644

';:««*»•••.
9.0E-10
5.7649
5.3647
1.5647
3.3648
1.6647
8.2647
5.3648
5.2648
1.8648
4.4648
4.2649
1.6647
3.26-10
1.9646

1.8646
2.0646
2.9646
1.9646
1.6646
7.7649
2.3646
1.6647
3.6647
3.5646
1.9646
1.4646
1.8646
3.0646
2.3646
1.1645
1.9646
1.2645
9.5646
7.2647
1.2646
7.2646
4.2644

[1| MADEP. 1994. Background Documentation (or the Development of MCP Numerical Standards. April 1994.
NO » no data available
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TR6DIDWD
EXPOSURE TO DIRECT CONTACT AND INCIDENTAL DIGESTION OF SEDIMENT - WEST DITCH
RECEPTOR: NEIGHBORHOOD RESIDENT (AGES 7 THROUGH 1« - CURRENT LAND USE
OLD* CORPORATION
WILMINGTON. MA. FACILITY
TABLE AIM

H-M.y.97

NONCAKCINOOENIC CWECT* (CONTWUIO)

Aluminum

Antvnony
A/ianic
Barium
Baryllium
Cadmium
Calcium
Chromium III
Cobalt
Coppw
Iran
Laad
Manganata
Maroury
Niekal
Potaatium
Sodium
Vanadium
Zinc
Chlorida
Nitrata a< N
ififrogan, Ammonia
Sulfata M SO4
Chromium VI

•.

27788.8887

83
9.1833

11.8333
1.O438

0.8
631.1111

2408.8
3.8111

34.8781
18305.5558

21.875
52

0.1814

8.8861
821.1111
511.5559

13.9889
20.3187

375.5
2.875

225.375
1328.1111

274.4

1.00
1.00
0.71
1.00
1.00

1.00
1.88

0.5O
1.88
1.00

1.00

0.71
1.00

0.71
0.71

1.OO

1.8E-08
1.2E-07
1.8E-07
2.0E-08
1.6E-OB

4.8E-05
1.3E-07

2.1E-O7
1.96-08
3.5E-09
1.3E-07

1.9E-07
4.0E-O7

4.05-08
3.1E-O8

S.4E-O8

•.' ' /• , , ;„,*, j "",./"', ?"

0.10
0.03
O.OS
0.03
O.14

0.04
0.14

0.01
0.14
0.05
0.35

0.05
0.02

0.05
O.OS

0.08

.......«a»MS«6

7.5E-08
1.7E-07
5.8E-07
2.8E-08
1.0E-07

8.9E-05
4.7E-07

1.2E-O7
8.7E-O8
8.2E-O9
2.1E-08

8.9E-O7
3.7E-O7

1.4E-07
1.1E-O5

2.2E-O5

tWWBPiWWK

4.0E-04
3.0E-O4
7.0E-02
5.0E-03
5.0E-O4

1.0E + OO

8.0E-02

7.5E-04
4.7E-02
3.0E-O4
2.0E-02

7.0E-O3
3.0E-01

1.8E+OO
3.7E-01

5.0E-O3

v- ,

4.1E-03
4.0E-04
2.3E-08
4.1E-O8
3.1E-05

4.8E-OS
2.2E-08

2.9EXM
4.0E-05
1 .2E-05
8.5E-08

2.8E-O5
1.3E-0*

2.5E-08
8.5E-08

1.1E-O3

'" ««»5

1.9E-02
5.8EXM
8.3E-08
5.7E-08
2.OE-04

8.SE-05
7. BE -08

1.8E-O4
1.4EO4
2.7E-O5
1.1E04

9.8E-05
1.2E-O8

8.8E-08
3.0E-05

4.5E-03

vmmmtov

2.3E-02
9.8E-O4
1.1E-O5
9.7E-08
2.3E-04

1.4E-O4
9.9E-08

4.4E-04
1.K-O4
3.9E-05
1.1E-O4

1.3E-O4
2.5E-08

1.1E-O7
3.8E-O5

5.5E-O3

H?.SSS8BS«B8»:
[1] MAOEP, 1994. Background Docum«ntJtion for th« D«v*lopm«nl of MCP Nurrwrio.il SUndard*. April 1994.

NO • no data •
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TRSDIDAL
EXPOSURE TO DIRECT CONTACT AND INCIDENTAL INGESTION OT SEDIMENT - ALL DITCHES
RECEPTOR: NEIGHBORHOOD RESIDENT (AGES 7 THROUGH If) - rUTURE LAND USE
OLIN CORPORATION
WILMINGTON, MA FACILITY
TABLE ANM

EXPOSURE PARAMETERS
22-Miy-»7

EQUATIONS

CONCENTRATION SEDIMENT
INGE8TION RATE
ADHERENCE FACTOR
AVERAGE SURFACE AREA (1)
RELATIVE ABSORPTION FACTOR-ORAL
RELATIVE ABSORPTION FACTOR -DERM
CONVERSION FACTOR
BODY WEIGHT (2)
EXPOSURE PERIOD
EXPOSURE FREQUENCY (3)
EXPOSURE DURATION
AVERAGING PERIOD

CANCER
NONCANCER

IR
AF
SA

RAF-O
RAF-D

CF
BW
EP
EF
ED

AP
AP

•£•:£ '::':-iSf$j$&&<~

chemical specific
SO

O.S1
4.S2I

chemical specific
chemical specific

1.00E-06
42
10
t
\

7i

10

mmrnwimmm
chemical- specific
mg-sedlment/day

mg-sedtment/cm*-sUn
cm'/day
unltless
unities!
kg/mg

kg
years

events/year
day /event

years
years

MADEP, 1996
MADEP, 1994
calculated per MADEP, 199,
MADEP, 1994, 199S
MADEP, 1994, 1994

calculated per MADEP. 199,
Assumption
Assumption
Assumption

MADEP. 1994
Assumption

( 1 1 40th percentlle of surface areas for males aged 7 through 1 6 years: head, hands, forearms, lower legs.
(2) 40th percentlle of body weights for males aged 7 through It years.
(3) 2 events per month. June through August.
MADEP, 1994. Background Documentation for the Development of MCP Numerical Standards. April 1994.
MADEP, 1995. Guidance for Disposal Site Risk Characterization. Interim Final Policy WSC/ORS-9S-141. July 1995.

CANCER RISK • INTAKE (my/kg-dey) > CANCER SLOPE FACTOR (ms/kQ-deyr-l

HAZARD QUOTIENT • INTAKE (mgfta-dey) / REFERENCE DOSE (mg/kg-dey)

INTAKE-INGESTION - [OHM^edlnent « IR > RAF-O . CF > EF a ED « EP

INTAKE-DERMA! - roHUW l̂̂ .̂ . SA. AF. RAF-O .EF. ED xEP .CF
BWxAPxMSdeyWyr



TRSDIDAL
EXPOSURE TO DIRICT CONTACT AND INCIDENTAL INCESTION OF SEDIMINT - ALL DITCHES
RECEPTOR: NEIGHBORHOOD RESIDENT (AOES 7 THROUGH If) - FUTURE LAND USE

OLIN CORPORATION
WILMINGTON, MA FACILITY
TABLE ANM

CARCINOGENIC EFFECTS
22-Miy-97

" "* U f < !

1.1 ,2.2-Tetrachloroelhone
1 . 1 -Dlchloroethane
1 ,2-Dlchloropropana
Benzene
Bromodlchloromethane
Bromoform
Carbon Tetrachlorldo
Chloroform
Dlbromochtoromethane
Methylene Chloride
Tetrochloroethene (PCE)
Trlchloroethene (TCE)
Vinyl Chloride
Benzo (a) Anthracene
Benzolajpvrene
Benzo (b)Fluoranthene
Benzo (k)Fluoranthene
Butylbenzylphthaiate
Chrysene
Dlbenzo|a,h| Anthracene
Indeno (l,2.3-cd)Pyrene
N-Nltrosodlphenylamlne
bls[2-6thylHexyl)phthalate
4,4'-DDD
4,4'-ODT
Aldrln
Alpho-BHC
Alpha-Chlordane
Beto-BHC
Oammo-Chlordane
Heptachlor
Heptachlor Epaxlde
Arsenic
Beryllium
Cadmium
Lead

'•toWtuft
0.004
0.017

0.014
0.013
0.004
0.020
0.008
0.007
0.017
0.019
0.014
0.022
0.009
1.479
0.414

1.119
0.404

38.403
1.149
0.141
9.744

221.084
4144.127

0.048
0.048
0.032
0.004
0.198
0.033
0.207

0.031
0.028

34.447
0.804
1.174

44.248

toawwr*"
: "rtf '

1.00

0.99

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.43

1.00

1.00

1.00

1.00

1.00

1.00

1.00

0.91

1.00

1.00

1.00

1.00

0.94

1.00

0.94

1.00

1.00

1.00

1.00

1.00

•'- ' 2£Sf ;

4.46-1 1
4.26-11
3.46-11
1.36-11
4.16-11
2.16-11
1.76-11
4.36-1 1
4.96-11
4.26-11
4.76-1 1
3.46-1 1
4.4649
1.4609
2.9649
1.1649

3.0649
4.26-10
2.4648
4.2647

1.4644
1.36-10
1.86-10
8 46-1 1
9.46-12
4.26-10
8.3E-11
4.46-10
8.1E-11
7.46-11
9.0648
2.1649

'..- S*W**V -?:|

1.40
0.11

0.20

0.08

0.10

0.10

0.10

0.10

0.10

0.10

0.10

0.10

0.14

0.20

0.20

0.20

0.20

0.20

0.09

0.20

0.17

0.02

0.20

0.20

0.24

0.18

0.04

0.18

0.04

0.20

0.20

0.03

0.03

^WMMlĴ

2.36-10
3.96-10
1.36-10
4.86-11
2.46-10
9.86-11
8.06-11
2.06-10
2.36-10
1.96-10
2.46-10
1.76-10
4.064*
1.4648
2.7648
9.8649

2.8648
1.7649
2.3647
4.4644
1.4644
1.2649
1.4649
9.86-10
8.36-1 1
1.2649
7.26-10
1.2649

7.46-10
4.86-10
1.2647
2.9649

2.0641

4.7643
4.8642
2.9642
4.2642
7.9643
1.3641
4.164C
8.4642
7.4643
4.1642
1.4642
1.96*00
7.3641
7.36*00
7.3641
7.3642

ND
7.3643

7.36*00
7.3641
4.9643
1.4642
2.4641
3.4641
1.76*01
4.36*00
1.36*00
1.86*00
1.36*00
4.46*00
9.16*00
1.46*00
4.36*00

NO
NO

7$3SSR^
2.46-13
2.96-12
1.06-12
7.86-13
4.16-13
2.86-12
1.16-13
3.46-12
3.76-13
2.16-12
8.46-13
4.76-11
3.2649
1.2648
2.1649
7.76-11

2.26-11
3.1649
1.9648
2.4649
2.2647
3.06-11
4.16-11
1.4649
4.16-11
4.76-10
1.46-10
7.06-10
3.46-10
4.76-10
1.3647
9.0649

W«̂ »!B«

1.46-10
1.36-12
2.76-1 1
3.76-12
3.46-12
1.96-12
1.36-11
4.96-13
1.76-11
1.76-12
9.96-12
3.96-12
3.26-10
3.0648
1.1647
2.0648
7.16-10

2.06-10
1.3648
1.7647
2.2648
2.1647
2.86-10
4.46-10
1.7648
4.26-10
1.4649
1.3649
1.4649
3.4649
4.2649
1.9647
1.2648

TOIWJ11"
> ,<M#ttiR

1.4E-IA
1.46-12
3.06-11
4.76-12
4.46-12
2.36-12
1.46-11
4.96-13
2.06-11
2.16-12
1.26-11
4.86-12
3.96-10
3.3648
1.2647
2.2648
7.96-10

2.36-10
1.4648
1.9647
2.4648
4.3647
3.16-10
4.26-10
1.8648
4.86-10
2.2649
1.4649
2.3649
3.7649
4.9649
3.2647
2.1648

|1] MAD6P. 1994. Background Documentation to th« Development of MCP Numerical standard!. April 1974.
ND - no data available
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